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OPENING/CLOSrNG APPARATUS FOR EQUIPMENT CASE 



AND 



TWO-AXIS HINGE APPARATUS THEREOF 



TECHNICAL FIELD 



This invention relates to an opening/closing apparatus for turnably connecting 
first and second two equipment parts such as a transmission case and a reception case of 
a portable cellular telephone set, or a main body case with input keys provided thereon 
and a display case with a liquid crystal display provided thereon of a notebook type 
personal computer. The invention also relates to a two-axis hinge apparatus suitably used 
for such opening/closing apparatus. 



There is disclosed in Japanese Utility Model Publication No. H07-15186 and 
Japanese Patent Application Laid-Open No. 2002-1 1 8633 an opening/closing apparatus 
for an equipment case, in which a transmission case and a reception case for a portable 
cellular telephone set are turnably connected to each other through a two-axis hinge 
apparatus. In this opening/closing apparatus, a transmission case is turnably connected to 
one end part of a hinge main body of a two-axis hinge apparatus through a first hinge 
shaft, and a reception case is turnably connected to the other end part of the hinge main 
body through a second hinge shaft. Owing to this arrangement, the reception case and 
the transmission case are turnably connected to each other through an opening/closing 
apparatus. 

In the above-mentioned conventional opening/closing apparatus for an equipment 
case, since the transmission case and the reception case are merely turnably connected to 
a hinge main body through first and second hinge shafts, it is not sure whether the 
reception case is turned with respect to the hinge main body or the hinge main body is 
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turned with respect to the transmission case when the reception case is to be turned with 
respect to the transmission case. That is, no turning order is firmly established between 
the reception case and the hinge main body. Therefore, the turning order between the 
reception case and the hinge main body is changed every time the reception case is 
turned with respect to the transmission case. It gives rise to such a problem that a sense 
of uncomfortability is given to the user. 

DISCLOSURE OF THE INVENTION 
According to a first mode of the present invention, there is provided an 
opening/closing apparatus for an equipment case comprising a first case, a hinge 
apparatus having a hinge main body whose one end part is turnably connected to the first 
case about a first turning axis, and a second case turnably connected to the other end part 
of the hinge main body about a second turning axis parallel to the first turning axis, the 
hinge main body being turned with respect to the first case and the second case being 
turned with respect to the hinge main body thereby the second case being turnable with 
respect to the first case between a folding position and a developing position, 

wherein between the first case and the hinge main body, there are provided a first 
stop means adapted to stop the hinge main body in a predetermined initial position when 
the hinge main body is turned to the predetermined initial position in one direction so that 
the second case is turned toward the folding position from the developing position, a 
second stop means adapted to stop the hinge main body in a predetermined terminal 
position when the hinge main body is turned to the predetermined terminal position in the 
other direction so that the second case is turned toward the developing position from the 
folding position, a first turn prohibition means adapted to prohibit the hinge main body 
from turning in the other direction from the initial position with a predetermined force, 
and a second turn prohibition means adapted to prohibit the hinge main body from 
turning in the one direction from the terminal position with a predetermined force, 

between the second case and the hinge main body, there are provided a third stop 
means adapted to stop the second case in a predetermined intermediate position when the 



3 



second case is turned to the predetermined intermediate position on the way toward the 
folding position from the developing position in an opening direction with respect to the 
hinge main body, a third turn prohibition means adapted to prohibit the second case from 
turning in the opening direction from the folding position with a predetermined force, and 
a fourth turn prohibition means adapted to prohibit the second case from turning toward 
the folding position from the intermediate position in a closing direction with a 
predetermined force, and 

the prohibiting force of the first turn prohibition means is set to be larger than the 
prohibiting force of the third turn prohibition means, and the prohibiting force of the 
fourth turn prohibition means is set to be larger than the prohibiting force of the second 
turn prohibition means. 

In the above-mentioned arrangement, it is desirable that the first turn prohibition 
means is a first turn biasing means adapted to turn bias the hinge main body in the one 
direction when the hinge main body is located in the initial position, the second turn 
prohibition means is a second turn biasing means adapted to turn bias the hinge main 
body in the other direction when the hinge main body is located in the terminal position, 
the third turn prohibition means is a third turn biasing means adapted to turn bias the 
second case in the closing direction when the second case is located in the folding 
position, and the fourth prohibition means is a fourth turn biasing means adapted to turn 
bias the second case in the opening direction when the second case is located in the 
intermediate position. 

It is desirable that the hinge apparatus includes a first hinge for turnably 
connecting the first case and one end part of the hinge main body together about the first 
turning axis, and a second hinge for turnably connecting the second case and the other 
end part of the hinge main body together about the second turning axis, 

the first hinge includes a first movable member disposed at one of the first case 
and the hinge main body such that the first movable member is non-turnable but movable 
in the direction of the first turning axis, and a first biasing means adapted to bias the first 
movable member toward the other of the first case and the hinge main body, 
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between confronting surfaces of the first movable member and the other of the 
first case and the hinge main body, there are provided a first conversion means adapted to 
convert the biasing force of the first biasing means acting on the first movable member 
when the hinge main body is located in the initial position, into a turn biasing force for 
turn biasing the hinge main body in the one direction, and a second conversion means 
adapted to convert the biasing force of the first biasing means acting on the first movable 
member when the hinge main body is located in the terminal position, into a turn biasing 
force for turn biasing the hinge main body in the other direction, 

the first turn biasing means is constituted by the first biasing means and the first 
conversion means, and the second turn biasing means is constituted by the first biasing 
means and the second conversion means, 

the second hinge includes a second movable member disposed at one of the 
second case and the hinge main body such that the second movable member is non- 
turnable but movable in the direction of the second turning axis, and a second biasing 
means adapted to bias the second movable member toward the other of the second case 
and the hinge main body, 

between confronting surfaces of the second movable member and the other of the 
second case and the hinge main body, there are provided a third conversion means 
adapted to convert the biasing force of the second biasing means acting on the second 
movable member when the second case located in the folding position, into a turn biasing 
force for turn biasing the second case in the closing direction, and a fourth conversion 
means adapted to convert the biasing force of the second biasing means acting on the 
second movable member when the second case is located in the intermediate position, 
into a turn biasing force for turn biasing the second case in the opening direction, and 

the third turn biasing means is constituted by the second biasing means and the 
third conversion means, and the fourth turn biasing means is constituted by the second 
biasing means and the fourth conversion means. 

The folding position may be restricted by abutment of the second case with the 
first case. 
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It is desirable that the intermediate position is defined such that when the second 
case is located in the intermediate position, the second case is located on a line 
orthogonal to the first and second turning axes. 

According to a second mode of the present invention, there is provided a two-axis 
hinge apparatus comprising a hinge main body, a first hinge disposed on the hinge main 
body with an axis thereof aligned with a first turning axis, and a second hinge disposed 
on the hinge main body with an axis thereof aligned with a second toning axis parallel to 
the first turning axis, 

wherein the first hinge includes a first fixing member non-turnably disposed on 
the hinge main body and a first turnable member connected to the first fixing member 
such that the first turnable member is turnable between a first initial position and a first 
turning position, between the first fixing member and the first turnable member, there are 
provided a first turn prohibition means which is adapted to prohibit the first turnable 
member from turning toward the fist turning position from the first initial position with a 
predetermined force, a second turn prohibition means which is adapted to prohibit the 
first turnable member from turning toward the first initial position from the first turning 
position with a predetermined force, and a first stop means which is adapted to stop the 
first turnable member, which would otherwise be turned toward the first initial position 
from the first turning position, in the first initial position with a predetermined force, 

the second hinge includes a second fixing member non-turnably disposed on the 
hinge main body and a second turnable member connected to the second fixing member 
such that the second turnable member is turnable between a second initial position and a 
second turning position, between the second fixing member and the second turnable 
member, there are provided a third turn prohibition means which is adapted to prohibit 
the second turnable member from turning toward the second turning position from the 
second initial position with a predetermined force, a fourth turn prohibition means which 
is adapted to prohibit the second turnable member from turning toward the second initial 
position from the second turning position with a predetermined force, and a fourth stop 
means which is adapted to stop the second turnable member, which would otherwise be 
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turned toward the second initial position from the second turning position, in the second 
turning position with a predetermined force, 

the turning direction toward the first turning position from the first initial position 
and the turning direction toward the second turning position from the second initial 
position are set to be same in direction, 

the turn prohibiting force of the first turn prohibition means is set to be larger than 
the turn prohibiting force of the third turn prohibition means, 

the stopping force of the fourth stop means is set to be larger than the turn 
prohibiting force of the first turn prohibition means, 

the turn prohibiting force of the fourth turn prohibition means is set to be larger 
than the turn prohibiting force of the second turn prohibition means, and 

the stopping force of the first stop means is set to be larger than the turn 
prohibiting force of the fourth turn prohibition means. 

In the above-mentioned arrangement, it is desirable that the first hinge further 
includes a first movable member disposed between the first fixing member and the first 
turnable member and connected to the first fixing member such that the first movable 
member is non-turnable but movable in the direction of the first turning axis, and a first 
biasing means adapted to bias the first movable member toward the first turnable member 
along the first turning axis, 

between confronting surfaces of the first turnable member and the first movable 
member, there are provided a first conversion means adapted to convert a biasing force of 
the first biasing means acting on the first movable member when the first turnable 
member is located in the first initial position, into a turn biasing force for turn biasing the 
first turnable member toward the first initial position from the first turnable position, a 
second conversion means adapted to convert a biasing force of the first biasing means 
acting on the first movable member when the first turnable member is located in the first 
turnable position, into a turn biasing force for turn biasing the first turnable member 
toward the first turnable position from the first initial position, and the first stop means, 
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the first turn prohibition means is constituted by the first conversion means and 
the first biasing means, and the second turn prohibition means is constituted by the 
second conversion means and the first biasing means, and the first turnable member, 
which is biased by the first conversion means, is stopped in the first initial position by the 
first stop means, 

the second hinge further includes a second movable member disposed between 
the second fixing member and the second turnable member and connected to the second 
fixing member such that the second movable member is non-turnable but movable in the 
direction of the second turning axis, and a second biasing means adapted to bias the 
second movable member toward the second turnable member along the second turning 
axis, 

between confronting surfaces of the second turnable member and the second 
movable member, there are provided a third conversion means adapted to convert a 
biasing force of the second biasing means acting on the second movable member when 
the second turnable member is located in the second initial position, into a turn biasing 
force for turn biasing the second turnable member toward the second initial position 
from the second turning position, a fourth conversion means adapted to convert a turn 
biasing force of the second biasing means acting on the second movable member when 
the second turnable member is located in the second turning position, into a turn biasing 
force for turn biasing the second turnable member toward the second turning position 
from the second initial position, and the fourth stop means, 

the third turn prohibition means is constituted by the third conversion means and 
the second biasing means, the fourth turn prohibition means is constituted by the fourth 
conversion means and the second biasing means, and the second turnable member, which 
is turn biased by the fourth conversion means, is stopped in the second turnable position 
by the fourth stop means. 

According to a third mode of the present invention, there is provided a two-axis 
hinge apparatus comprising a hinge main body, a first hinge disposed on the hinge main 
body with an axis thereof aligned with a first turning axis, and a second hinge disposed 
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on the hinge main body with an axis thereof aligned with a second turning axis parallel to 
the first turning axis, wherein 

the first hinge includes a first fixing member non-turnably disposed on the hinge 
main body and a first turnable member connected to the first fixing member such that the 
first turnable member is turnable between a first initial position and a first turning 
position, between the first fixing member and the first turnable member, there are 
provided a first turn prohibition means which is adapted to prohibit the first turnable 
member from turning toward the first turning position from the first initial position with a 
predetermined force, a second turn prohibition means which is adapted to prohibit the 
first turnable member from turning toward the first initial position from the first turning 
position with a predetermined force, a first stop means which is adapted to stop the first 
turnable member in the first initial position on the way toward the first initial position 
from the first turning position with a predetermined force, and a second stop means 
which is adapted to stop the first turnable member in the first turning position on the way 
toward the first turning position from the first initial position with a predetermined force, 

the second hinge includes a second fixing member non turnably disposed on the 
hinge main body and a second turnable member connected to the second fixing member 
such that the second turnable member is turnable between a second initial position and a 
second turning position, between the second fixing means and the second turnable 
member, there are provided a third turn prohibition means which is adapted to prohibit 
the second turnable member from turning toward the second turning position from the 
second initial position with a predetermined force, and a fourth turn prohibition means 
which is adapted to prohibit the second turnable member from turning toward the second 
initial position from the second turning position with a predetermined force, 

the turning direction toward the first turning position from the first initial position 
and the turning direction toward the second turning position from the second initial 
position are set to be same in direction, 

the turn prohibiting force of the first turn prohibition means is set to be smaller 
than the turn prohibiting force of the third turn prohibition means, 
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the stopping force of the second stop means is set to be larger than the turn 
prohibiting force of the third turn prohibition means, 

the turn prohibiting force of the fourth turn prohibition means is set to be larger 
than the turn prohibiting force of the second turn prohibition means, and 

the stopping force of the first stop means is set to be larger than the turn 
prohibiting force of the fourth turn prohibition means. 

In the above-mentioned arrangement, it is desirable that the first hinge further 
includes a first movable member disposed between the first fixing member and the first 
turnable member and connected to the first fixing member such that the first movable 
member is non-turnable but movable in the direction of the first turning axis, and a first 
biasing means adapted to bias the first movable member toward the first turnable member 
along the first turning axis, 

between confronting surfaces of the first turnable member and the first movable 
member, there are provided a first conversion means adapted to convert a biasing force of 
the first biasing means acting on the first movable member when the first turnable 
member is located in the first initial position, into a turn biasing force for turn biasing the 
first turnable member toward the first initial position from the first turning position, a 
second conversion means adapted to convert a biasing force of the first biasing means 
acting on the first movable member when the first turnable member is located in the first 
turning position, into a turn biasing force for turn biasing the first turnable member 
toward the first turning position from the first initial position, the first stop means and the 
first stop means, 

the first turn prohibition means is constituted by the first conversion means and 
the first biasing means, the second turn prohibition means is constituted by the second 
conversion means and the first biasing means, the first turnable member, which is turn 
biased by the first conversion means, is stopped in the first initial position by the first 
stop means, and the first turnable member, which is turn biased by the second conversion 
means, is stopped in the first turning position by the second stop means, 
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the second hinge further includes a second movable member disposed between 
the second fixing member and the second turnable member and connected to the second 
fixing member such that the second movable member is non turnable but movable in the 
direction of the second turning axis, and a second biasing means adapted to bias the 
second movable member toward the second turnable member along the second turning 
axis, 

between confronting surfaces of the second turnable member and the second 
movable member, there are provided a third conversion means adapted to convert a 
biasing force of the second biasing means acting on the second movable member when 
the second turnable member is located in the second initial position, into a turn biasing 
force for turn biasing the second turnable member toward the second initial position from 
the second turning position, and a fourth conversion means adapted to convert a biasing 
force of the second biasing means acting on the second movable member when the 
second turnable member is located in the second turning position, into a turn biasing 
force for turn biasing the second turnable member toward the second turning position 
from the second initial position, 

the third turn prohibition means is constituted by the third conversion means and 
the second biasing means, and the fourth turn prohibition means is constituted by the 
fourth conversion means and the second biasing means. 

According to a fourth mode of the present invention, there is provided a two-axis 
hinge apparatus comprising a hinge main body, a first hinge disposed on the hinge main 
body with an axis thereof aligned with a first turning axis, and a second hinge disposed 
on the hinge main body with an axis thereof aligned with a second turning axis parallel to 
the first turning axis, wherein 

the first hinge includes a first fixing member non-turnably disposed on the hinge 
main body and a first turnable member connected to the first fixing member such that the 
first turnable member is turnable between the first initial position and the first turning 
position, between the first fixing member and the first turnable member, there are 
provided a first turn prohibition means which is adapted to prohibit the first turnable 
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member from turning toward the first turning position from the first initial position with a 
predetermined force and a second turn prohibition means which is adapted to prohibit the 
first turnable member from turning toward the first initial position from the first turning 
position with a predetermined force, 

the second hinge includes a second fixing member non-turnably disposed on the 
hinge main body and a second turnable member connected to the second fixing member 
such that the second turnable member is turnable between the second initial position and 
the second turning position, between the second fixing member and the second turnable 
member, there are provided a third turn prohibition means which is adapted to prohibit 
the second turnable member from turning toward the second turning position from the 
second initial position with a predetermined force, a fourth turn prohibition means which 
is adapted to prohibit the second turnable member from turning toward the second initial 
position from the second turning position with a predetermined force, a third stop means 
which is adapted to stop the second turnable member in the second initial position on the 
way toward the second initial position from the second turning position with a 
predetermined force, and a fourth stop means being adapted to stop the second turnable 
member in the second turning position on the way toward the second turning position 
from the second initial position with a predetermined force, 

the turning direction toward the first turning position from the first initial position 
and the turning direction toward the second turning position from the second initial 
position are set to be same in direction, 

the turn prohibiting force of the first turn prohibition means is set to be larger than 
the turn prohibiting force of the third turn prohibition means, 

the stopping force of the fourth stop means is set to be larger than the turn 
prohibiting force of the first turn prohibition means, 

the turn prohibiting force of the second turn prohibition means is set to be larger 
than the turn prohibiting force of the fourth turn prohibition means, and 

the turn prohibiting force of the second turn prohibition means is set to be smaller 
than the stopping force of the third stop means. 
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In the above-mentioned arrangement, it is desirable that the first fixing member 
further includes a first movable member disposed between the first fixing member and 
the first turnable member and connected to the first fixing member such that the first 
movable member is non-turnable but movable in the direction of the first turning axis, 
and a first biasing member adapted to bias the first movable member toward the first 
turnable member along the first turning axis, 

between confronting surfaces of the first turnable member and the first movable 
member, there are provided a first conversion means adapted to convert a biasing force of 
the first biasing means acting on the first movable member when the first turnable 
member is located in the first initial position, into a turn biasing force for turn biasing the 
first turnable member toward the first initial position from the first turning position, and a 
second conversion means adapted to convert a biasing force of the first biasing means 
acting on the first movable member when the first movable member is located in the first 
turning position, into a turn biasing force for turn biasing the first turnable member 
toward the first turning position from the first initial position, 

the first turn prohibition means is constituted by the first conversion means and 
the first biasing means, and the second turn prohibition means is constituted by the 
second conversion means and the first biasing means, 

the second hinge further includes a second movable member disposed between 
the second fixing member and the second turnable member and connected to the second 
fixing member such that the second movable member is non-turnable but movable in the 
direction of the second turning axis, and a second biasing means adapted to bias the 
second movable member toward the second turnable member along the second turning 
axis, 

between confronting surfaces of the second turnable member and the second 
movable member, there are provided a third conversion means adapted to convert a 
biasing force of the second biasing means acting on the second movable member when 
the second movable member is located in the second initial position, into a turn biasing 
force for turn biasing the second turnable member toward the second initial position from 
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the second turning position; a fourth conversion means adapted to convert a biasing force 
of the second biasing means acting on the second movable member when the second 
turnable member is located in the second turning position, into a turn biasing force for 
turn biasing the second turnable member toward the second turning position from the 
second initial position, a third stop means and a fourth stop means, 

the third turn prohibition means is constituted by the third conversion means and 
the second biasing means, the fourth turn prohibition means is constituted by the fourth 
conversion means and the second biasing means, the turnable member, which is turn 
biased by the third conversion means, is stopped in the second initial position by the third 
stop means, and the second turnable member, which is turn biased by the fourth 
conversion means, is stopped in the second turning position by the fourth stop means. 

According to a fourth mode of the present invention, there is provided a two-axis 
hinge apparatus comprising a hinge main body, a first hinge disposed on the hinge main 
body with an axis thereof aligned with a first turning axis, and a second hinge disposed 
on the hinge main body with an axis thereof aligned with a second turning axis parallel to 
the first turning axis, wherein 

the first hinge includes a first fixing member non-turnably disposed on the hinge 
main body and a first turnable member connected to the first fixing member such that the 
first turnable member is turnable between a first initial position and a first turning 
position, between the first fixing member and the first turnable member, there are 
provided a first turn prohibition means which is adapted to prohibit the first turnable 
member from turning toward the first turning position from the first initial position with a 
predetermined force, a second turn prohibition means which is adapted to prohibit the 
first turnable member from turning toward the first initial position from the first turning 
position with a predetermined force, and a second stop means which is adapted to stop 
the first turnable member in the first turning position on the way toward the first turning 
position from the first initial position with a predetermined force, 

the second hinge includes a second fixing member non-turnably disposed on the 
hinge main body and a second turnable member connected to the second fixing member 
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such that the second turnable member is turnable between a second initial position and a 
second turning position, between the second fixing member and the second turnable 
member, there are provided a third turn prohibition means which is adapted to prohibit 
the second turnable member from turning toward the second turning position from the 
second initial position with a predetermined force, a fourth turn prohibition means which 
is adapted to prohibit the second turnable member from turning toward the second initial 
position from the second turning position with a predetermined force, and a third stop 
means which is adapted to stop the second turnable member, which would otherwise be 
turned toward the second initial position from the second turning position, in the second 
initial position with a predetermined force, 

the turning direction toward the first turning position from the first initial position 
and the turning direction toward the second turning position from the second initial 
position are set to be same in direction, 

the turn prohibiting force of the first turn prohibition means is set to be smaller 
than the turn prohibiting force of the third turn prohibition means, 

the stopping force of the second stop means is set to be larger than the turn 
prohibiting force of the third turn prohibition means, 

the turn prohibiting force of the second turn prohibition means is set to be larger 
than the turn prohibiting force of the fourth turn prohibition means, and 

the turn prohibiting force of the second turn prohibition means is set to be smaller 
than the stopping force of the second stop means. 

In the above-mentioned arrangement, it is desirable that the first hinge further 
includes a first movable member disposed between the first fixing member and the first 
turnable member and connected to the first fixing member such that the first movable 
member is non-turnable but movable in the direction of the first turning axis, and a first 
biasing means adapted to bias the first movable member toward the first turnable member 
along the first turning axis, 

between confronting surfaces of the first turnable member and the first movable 
member, there are provided a first conversion means adapted to convert a biasing force of 
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the first biasing means acting on the first movable member when the first turnable 
member is located in the first initial position, into a turn biasing force for turn biasing the 
first turnable member toward the first initial position from the first turning position, a 
second conversion means adapted to convert a biasing force of the first biasing means 
acting on the first movable member when the first turnable member is located in the first 
turning position, into a turn biasing force for turn biasing the first turnable member 
toward the first turning position from the first initial position, and the second stop means, 

the first turn prohibition means is constituted by the first conversion means and 
the first biasing means, the second turn prohibition means is constituted by the second 
conversion means and the first biasing means, and the first turnable member, which is 
turn biased by the second conversion means, is stopped in the first turning position by the 
second stop means, 

the second hinge further includes a second movable member disposed between 
the second fixing member and the second turnable member and connected to the second 
fixing member such that the second movable member is non-tumable but movable in the 
direction of the second turning axis, and a second biasing means adapted to bias the 
second movable member towards the second turnable member along the second turning 
axis, 

between confronting surfaces of the second turnable member and the second 
movable member, there are provided a third conversion means adapted to convert a 
biasing force of the second biasing means acting on the second movable member when 
the second turnable member is located in the second initial position, into a turn biasing 
force for turn biasing the second turnable member toward the second initial position from 
the second turning position, a fourth conversion means adapted to convert a biasing force 
of the second biasing means acting on the second movable member when the second 
turnable member is located in the second turning position, into a turn biasing force for 
turn biasing the second turnable member toward the second turning position from the 
second initial position, and the third stop means, and 
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the third turn prohibition means is constituted by the third conversion means and 
the second biasing means, the fourth turn prohibition means is constituted by the fourth 
conversion means and the second biasing means, and the second turnable member, which 
is turn biased by the third conversion means, is stopped in the second initial position by 
the third stop means. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 (A) is a perspective view showing a portable cellular telephone set as a first 
embodiment for carrying out a first aspect of the present invention, in which a reception 
case is located in a folding position. 

FIG. 1(B) is the same view as FIG. 1(A), but in which the reception case is 
located in an intermediate position. 

FIG. 1(C) is the same view as FIG. 1(C), but in which the reception case is 
located in a transmission position. 

FIG. 2 is an exploded perspective view of the first embodiment. 

FIG. 3 is a side view of the first embodiment. 

FIG. 4 is an enlarged cross sectional view taken on line X-X of FIG. 3. 

FIG. 5 is an enlarged cross sectional view, partly omitted, taken on line X-X of 

FIG. 4. 

FIG. 6 is a cross sectional view, like FIG. 5, but in which the reception case is 
located in the intermediate position. 

FIG. 7 is a cross sectional view, like FIG. 5, but in which the reception case is 
located in the transmission position. 

FIG. 8 is a front view showing a first hinge which is employed in the first 
embodiment. 

FIG. 9 is a cross sectional view of the first hinge. 

FIG. 10 is an exploded perspective view of the first hinge. 

FIG. 1 1 is a plan view showing a first turnable member of the first hinge. 

FIG. 12 is an enlarged cross sectional view taken on line X-X of FIG. 11. 
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FIG. 13 is a plan view showing a second turnable member of a second hinge 
which is employed in the first embodiment. 

FIG. 14 is an enlarged cross sectional view taken on line X-X of FIG. 13. 

FIG. 15 is a plan view showing a first movable member of the first hinge which is 
employed in the first embodiment. 

FIG. 16(A) is an explanatory view showing a relation between spherical bodies 
and recesses of the first hinge and a relation between spherical bodies and recesses of the 
second hinge, in which the reception case is located in the folding position. 

FIG. 16(B) is the same view as FIG. 16(A), but in which the reception case is 
located in the intermediate position. 

FIG. 16(C) is the same view as FIG. 16(A), but in which the reception case is 
located in the transmission position. 

FIG. 17(A) is a perspective view showing a portable cellular telephone set as a 
second embodiment for carrying out the first aspect of the present invention, in which a 
reception case is located in a folding position. 

FIG. 17(B) is the same view as FIG. 17(A), but in which the reception case is 
located in an intermediate position. 

FIG. 17(C) is the same view as FIG. 17(A), but in which the reception case is 
located in a transmission position. 

FIG. 18 is an exploded perspective view of the second embodiment. 

FIG. 19 is a side view of the second embodiment. 

FIG. 20 is an enlarged cross sectional view taken on line X-X of FIG. 19. 

FIG. 21 is an enlarged cross sectional view, partly omitted, taken on line X-X of 
FIG. 20, but in which the reception case is located in a folding position. 

FIG. 22 is a cross sectional view, like FIG. 21, but in which the reception case is 
located in the intermediate position. 

FIG. 23 is a cross sectional view, like FIG. 21, but in which the reception case is 
located in the transmission position. 
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FIG. 24 is a plan view showing a first turnable member of a first hinge which is 
employed in the second embodiment. 

FIG. 25 is a plan view showing a first movable member of the first hinge which is 
used in the second embodiment. 

FIG. 26(A) is an explanatory view showing a relation between spherical bodies 
and recesses of the first hinge and a relation between spherical bodies and recesses of a 
second hinge, in which the reception case is located in the folding position. 

FIG. 26(B) is the same view as FIG. 26(A), but in which the reception case is 
located in the intermediate position. 

FIG. 26(C) is the same view as FIG. 26(C), but in which the reception case is 
located in the transmission position. 

FIG. 27 is a cross sectional view, like FIG. 5, showing a first embodiment 
according to a second aspect of the present invention, in which a reception case is located 
in a folding position. 

FIG. 28 is a cross sectional view, like FIG. 27, but in which the reception case is 
turned to an intermediate position. 

FIG. 29 is a cross sectional view, like FIG. 27, but in which the reception case is 
turned to a transmission position. 

FIG. 30(A) is a perspective view showing a first movable member which is 
employed in the first embodiment. 

FIG. 30(B) is a bottom view of FIG. 30(A). 

FIG. 30(C) is a cross sectional view taken on line C-C of FIG. 30(B). 

FIG. 31(A) is an explanatory view showing a relation between two pairs of first 
engagement recesses and a pair of spherical bodies which are formed at one end face of a 
first turnable member which is employed in the first hinge of the first embodiment and a 
relation between two pairs of second engagement recesses and a pair of spherical bodies 
which are formed at one end face of a second turnable member which is employed in the 
second hinge of the first embodiment, in which the reception case is located in the 
folding position. 
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FIG. 31(B) is the same view as FIG. 31(A), but in which the reception case is 
located in the intermediate position. 

FIG. 31(C) is the same view as FIG. 31(A), but in which the reception case is 
located in the transmission position. 

FIG. 32 is an enlarged cross sectional view taken on line P-P of FIG. 31(A). 

FIG. 33 is an enlarged cross sectional view taken on line Q-Q of FIG. 31(A). 

FIG. 34 is an enlarged cross sectional view taken on line R-R of FIG. 31(B). 

FIG. 35 is an enlarged cross sectional view taken on line S-S of FIG. 31(C). 

BEST MODE FOR CARRYING OUT THE INVENTION 
Embodiments of the present invention will be described hereinafter with reference 
to FIGS. 1 through 35. 

FIGS. 1 through 16 show a first embodiment according to a first mode of the 
present invention. In this embodiment, an opening/closing apparatus for an equipment 
case according to the present invention is applied to a portable cellular telephone set. As 
shown in FIGS. 1 and 2, the portable cellular telephone set 1 includes a transmission case 
(first case) 2 provided with a transmission section, and a reception case (second case) 3 
provided with a reception section. The reception case 3 is turnably connected to the 
transmission case 2 through a hinge apparatus 4. The reception case 3 is turnable 
between a folding position shown in FIGS. 1(A) and 5 and a transmission position 
(developing position) shown in FIGS. 1(C) and 7. The folding position is restricted by 
abutment of the front surface 3 a of the reception case 3 with the front surface 2a of the 
transmission case 2. The turn angle of the reception case 3 with respect to the 
transmission case 2 is zero (0) degree. On the other hand, the transmission position is a 
position attainable when the reception case 3 is turned maximum with respect to the 
transmission case 2. In this embodiment, the transmission position is set to a position 
160 degrees away from the folding position. The transmission position, as later 
described, is restricted by abutment of a hinge main body 5 of the hinge apparatus 4 with 
a second abutment surface 25 of the transmission case 2 and by abutment of a third 
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abutment surface 34 of the reception case 3 with the hinge main body 6. As shown in 
FIGS. 1(B) and 6, an intermediate position is set to a position attainable when the 
reception case 3 is turned by a predetermined angle (one hundred (100) degrees in this 
embodiment) from the folding position toward the transmission position. The 
intermediate position, as later described, is restricted by abutment of the third abutment 
surface 34 with the hinge main body 5. 

The transmission case 2 and the reception case 3 are turnable relative to each 
other. For the sake of convenience of explanation, however, the description to follow 
will be made on the assumption that transmission case 2 is fixed in position and the 
reception case 3 is turned relative to the transmission case 2. 

As shown in FIGS. 1 and 2, the transmission case 2 includes an upper half body 
2A which is brought into abutment with the reception case 3 when the reception case 3 is 
turned to the folding position, and a lower case half body 2B fixed to under the upper 
case half body 2 A in a superimposed manner. The case half bodies 2 A, 2B each have a 
thin rectangular parallelepiped contour. A recess 21 is formed in one end part in the 
longitudinal direction of the confronting surface with the upper case half body 2 A of the 
lower case half body 2B. A cutout part 22 is formed in one end part in the longitudinal 
direction of the upper case half body 2 A confronting this recess 21 . Constituted by the 
cutout part 22 and the recess 21 is a receiving recess 23 whose longitudinal direction is 
directed in the short direction of the transmission case 2 and which is formed at one end 
part in the longitudinal direction of the transmission case 2, 

The reception case 3 includes a lower case half body 3 A which is brought into 
abutment with the transmission case 2 when the reception case 3 is turned to the folding 
position, and an upper case half body 3B fixed to above the lower case half body 3 A in a 
superimposed maimer. The case half bodies 3 A, 3B each have a thin rectangular 
parallelepiped contour. A recess 3 1 is formed in one end part in the longitudinal 
direction of the confronting surface with the upper case half body 3 A of the upper case 
half body 3B. A cutout part 32 is formed in one end part in the longitudinal direction of 
the lower case half body 3 A confronting the recess 31. By the cutout part 32 and the 
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recess 31, a receiving recess 33 whose longitudinal direction is directed in the short 
direction of the reception case 3 is constituted in one end part in the longitudinal 
direction of the reception case 3. The receiving recess 33 is arranged in parallel with the 
receiving recess 23. 

The transmission case 2 and the reception case 3 are turnably connected to each 
other through the hinge apparatus 4. The hinge apparatus 4 includes a hinge main body 5. 
The hinge main body 5 has a thin rectangular parallelepiped contour and is arranged such 
that the longitudinal direction of the hinge main body 5 is directed in the same direction 
as the longitudinal direction of the receiving recesses 23, 33. One and the other end parts 
in the short direction of the hinge main body 5 are turnably inserted in the receiving 
recesses 23, 33, respectively. One end part in the short direction of the hinge main body 
5 is turnably connected to the transmission case 2 through a pair of first hinges 6A, 6B 
which are arranged at opposite end parts in the longitudinal direction of the hinge main 
body 5 about a first turning axis LI (see FIG. 4). The other end part in the short direction 
of the hinge main body 5 is turnably connected to the reception case 3 through second 
hinges 7 A, 7B which are arranged at opposite end parts in the longitudinal direction of 
the hinge main body 5 about a second turning axis L2 (see FIG. 4). Only one each of the 
first hinges 6A, 6B and the second hinges 7A, 7B may be used, and a hinge shaft may be 
used for the other of the first hinge 6A,6B and the second hinge 7A,7B. 

The first and second turning axes LI, L2 are parallel to each other and also 
parallel to the longitudinal direction of the receiving recesses 23, 33. Moreover, when 
the hinge main body 5 is located in an initial position as later described, the second 
turning axis L2, as described in FIGS. 3 and 4, is offset to the other end of the reception 
case 3 with respect to the first turning axis LI. Owing to this arrangement, when the 
reception case 3 is turned to the intermediate position, the reception case 3 is located on 
the line orthogonal to the first and second turning axes LI, L2. Particularly, in this 
embodiment, the abutting surface between the case half bodies 3 A, 3B is located on the 
line orthogonal to the first and second axes. The first and second turning axes LI, L2 
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may be arranged in the same position in the longitudinal direction of the cases 2, 3, or 
they may be offset in the reverse direction in contrast with the case shown in FIG. 3. 

The hinge main body 5 is turnable between the initial position shown in FIGS. 5 
and 6 and the terminal position shown in FIG. 7 about the first turning axis LI with 
respect to the transmission case 2. The initial position is, as shown in FIGS. 5 and 6, 
restricted by abutment of the hinge main body 5 with a first abutment surface (first stop 
means) 24 which is constituted by only a wall surface extending in the short direction of 
the case 2 of the entire wall surface defining the cutout part 22. The terminal position is, 
as shown in FIG. 7, restricted by abutment of the hinge main body 5 with a second 
abutment surface (second stop means) 25 which is formed on a part existing between the 
recess 21 and the lower case half body 2b of the entire upper surface (confronting surface 
with respect to the upper case half body 2 A) of the lower case half body 2B. 

The reception case 3 is turnable between a second initial position shown in FIG. 5 
and a second terminal position shown in FIG. 6 with respect to the hinge main body 5 
which is located in the initial position. The second initial position is restricted by 
abutment of the front surface 3a of the reception case 3 with the front surface 2a of the 
transmission case 2. On the other hand, the second terminal position is, as shown in FIG. 
6, restricted by abutment of a third abutment surface (third stop means) 34 which is 
formed on a part existing between the recess 3 1 and one end edge of the upper case half 
body 3B of the entire lower surface (confronting surface with the lower case half body 
3 A) of the upper case half body 3B with the hinge main body 5. Therefore, as long as the 
hinge main body 5 is located in the initial position, the second initial position and the 
second terminal position of the reception case 3 are in the same positions as the folding 
position and the intermediate position, respectively. Moreover, as long as the hinge main 
body 5 is located in the initial position, the reception case 3 is turned with respect to the 
main body 5 and so, the second initial position and the second terminal position of the 
reception case 3 are in the same positions as the folding position and the intermediate 
position, respectively. Thus, in this embodiment, the second initial position is also 
referred to as the folding position and the second terminal position is also referred to as 
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the intermediate position. The folding position as one limit position in the turnable 
extent with respect to the hinge main body 5 of the reception case 3 may be restricted by 
abutment, for example, of the wall surface 32a extending in the short direction of the case 
3 of the entire wall surface which defines the cutout part 32 instead of by abutment of the 
reception case 3 with the transmission case 2. In that case, when the reception case 3 is 
turned to the folding position, a small gap is formed between the front surface 2a of the 
transmission case 2 and the front surface 3a of the reception case 3. 

When the reception case 3 is turned from the folding position to the transmission 
position and when the reception case 3 is turned from the transmission position to the 
folding position, turn of the hinge main body 5 with respect to the transmission case 2 
and turn of the reception case 3 with respect to the hinge main body 5 are made in 
predetermined order respectively under the effect of the first hinges 6A, 6B and the 
second hinges 7 A, 7B of the hinge apparatus 4, and under the effect of the first through 
third abutment surfaces 24, 25, 34. 

Now, presume that the hinge main body 5 is located in the initial position and the 
reception case 3 is located in the folding position, as shown in FIG. 5. In that condition, 
when the reception case 3 is turned toward the transmission position, first, the reception 
case 3 is turned in the direction as indicated by an arrow D (opening direction) in FIGS. 5 
through 7 about the second turning axis L2 with respect to the hinge main body 5. At 
that time, the hinge main body 5 maintains its stopping state until the reception case 3 
reaches the intermediate position. When the reception case 3 reaches the intermediate 
position, the third abutment surface 34 is brought into abutment with the hinge main 
body 5 as shown in FIG. 6. As a result, it becomes unable for the reception case 3 to turn 
any further toward the transmission position with respect to the hinge main body 5. 
Therefore, if attempt is made to turn the reception case 3 further toward the transmission 
position from the intermediate position, the hinge main body 5 begins to turn from the 
initial position toward the terminal position in the direction as indicated by an arrow B 
(one direction) with respect to the transmission case 2. Then, as shown in FIG. 7, when 
the hinge main body 5 is turned to the terminal position in the direction as indicated by 
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the arrow B, the hinge main body 5 is abutted with the second abutment surface 25 and 
stopped, and thus, the reception case 3 is also stopped. At that time, the reception case 3 
already turns with respect to the transmission case 2 by a portion equivalent to the sum of 
its own turn from the folding position to the intermediate position and the turn of the 
hinge main body 5 from the initial position to the terminal position and already reaches 
the transmission position. 

In case the reception case 3 is to be turned from the transmission position to the 
folding position, the reception case 3 is pushed in the direction as indicated by an arrow 
C (closing direction). Then, the hinge main body 5 is turned from the terminal position 
toward the initial position in the direction as indicated by an arrow A (the other direction) 
about the first turning axis LI with respect to the transmission case 2. At that time, the 
reception case 3 is not turned with respect to the hinge main body 5 but it is turned about 
the first turning axis LI in unison with the hinge body 5. Accordingly, when the hinge 
main body 5 reaches the initial position shown in FIG. 6, the reception case 3 reaches the 
intermediate position. When the hinge main body 5 reaches the initial position, it is 
abutted with the first abutment surface 24. By this, the hinge main body 5 is stopped. 
Thereafter, when the reception case 3 is pushed further toward the folding position from 
the intermediate position in a direction as indicated by the arrow C, the reception case 3 
is turned in the direction as indicated by the arrow C about the second turning axis L2 
with respect to the hinge main body 5 because the hinge main body 5 is stopped. When 
the reception case 3 is turned into the folding position, it is abutted with the transmission 
case 2 and stopped. 

Next, first hinges 6A, 6B and second hinges 7A, 7B will be described which coact 
with the first through third abutment surfaces 24, 25, 34 to turn the reception case 3 and 
the hinge main body 5 in the above-mentioned order. The first hinges 6A, 6B are 
laterally symmetrically constituted, and the second hinges 7A, 7B are also laterally 
symmetrically constituted. Moreover, the first hinge 6A and the second hinge 7A are 
same in basic constitution only excepting a part of constitution. So, the first hinge 6A 
will be described first and then, the second hinge 7A will be described only on those 
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points which are different from the first hinge 6A. Description of the first hinge 6B and 
the second hinge 7B is omitted. 

As shown in FIGS. 8 through 10, the first hinge 6 A includes a first fixing member 
61, a first hinge shaft 62, a first turnable member 63, a first movable member 64 and a 
first coiled spring (first biasing means) 65. 

The first fixing member 61 has a circular cylindrical configuration and includes a 
bottom part 61a at one end part thereof. Through-hole 61b is formed in a central part of 
the bottom part 61a. The first hinge shaft 62 is turnably passed through this through-hole 
61b. A head part 62a is formed on one end part of the first hinge shaft 62. Abutment of 
the bottom part 61a with this head part 62a prohibits the first fixing member 61 from 
escaping through one end part of the fist hinge shaft 62. 

The first turnable member 63 has a solid short circular columnar configuration 
and is arranged in opposing relation to the first fixing member 61 . On the axis of the first 
turnable member 63, a reduced-diameter hole part 63a is formed in the end part on the 
first fixing member 61 side and an enlarged-diameter hole part 63b is formed in the 
reverse side end part. The other end part of the first hinge shaft 62 is non-turnably press- 
fitted in the reduced-diameter hole part 63 a. Owing to this arrangement, the first turnable 
member 63 is turnably connected to the first fixing member 61 through the first hinge 
shaft 62. The first turnable member 63 may be designed in such a manner as to be able to 
turn with respect to the first hinge shaft 62. In that case, the first fixing member 61 may 
be designed in such a manner as to be non-turnable with respect to the first hinge shaft 62 
The other end part of the first hinge shaft 62 is passed through the reduced-diameter hole 
part 63a and allowed to project slightly toward the enlarged-diameter hole part 63b. By 
caulking this projected part of the first hinge shaft 62 in the manner as by an imaginary 
line in FIG. 9, the first turnable member 63 is prohibited from escaping through the other 
end part of the first hinge shaft 62. 

The first movable member 64 is fitted to the central part of the first hinge shaft 62 
located between the first fixing member 61 and the second turnable member 63 in such a 
manner as to be turnable, and slideable in the axial direction of the first hinge shaft 62. 
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The first movable member 64 is connected to the first fixing member 61 in such a manner 
as to be non-turnable, but movable in the axial direction of the first hinge shaft 62. The 
first coiled spring 65 is arranged between the first movable member 64 and the bottom 
part 61 a of the first fixing member 61 . By this coiled spring 65, the first movable 
member 64 is biased toward the first turnable member 63. 

As shown in FIG. 4, the first hinge 6 A is arranged with its axis aligned with the 
first turning axis LI . The first fixing member 61 is non-turnably fitted to a support hole 
5 1 which is formed on an end face of the hinge main body 5 with its axis aligned with the 
first turning axis L 1 . One end part of the first turnable member 63 is non-turnably fitted 
to a support hole 26 formed on the first turning axis LI of the transmission case 2 and the 
other end part is turnably fitted to the support hole 5 1 . Owing to this arrangement, the 
transmission case 2 and the hinge main body 5 are turnably connected to each other 
through the first hinge 6 A, and particularly about the first turning axis LI . When the 
hinge main body 5 is turned with respect to the transmission case 2, the first fixing 
member 61 and the first movable member 64 are turned in unison with respect to the 
transmission case 2 and the first turnable member 63. 

As shown in FIGS. 9 and 15, a pair of spherical bodies 8 A, 8B are fixedly 
embedded in the confronting surface with the first turnable member 63 of the first 
movable member 64 with their respective one parts projected toward the second turnable 
member 63. The pair of spherical bodies 8 A, 8B are symmetrically arranged with respect 
to the first turning axis LI. That is, the pair of spherical bodies 8 A, 8B are arranged on a 
circumference about the first turning axis LI in such a manner as to be 180 degrees away 
from each other in the peripheral direction. The pair of spherical bodies 8A, 8B are 
pushed against the confronting surface with the first movable member 64 of the first 
turnable member 63 by the first coiled spring 65. 

On the other hand, a pair of recesses 9A, 9B and another pair of recesses 1 OA, 
1 OB are, as shown in FIG. 1 1 , formed on the confronting surface with the first movable 
member 64 of the first turnable member 63. The recesses 9 A, 9B; 10A, 10B are arranged 
on the same circumference as the circumference on which the spherical bodies 8A, 8B 
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are arranged. Moreover, the pair of recesses 9A, 9B are arranged 1 80 degrees away from 
each other in the peripheral direction, and the other pair of recesses 10A, 10B are also 
arranged 180 degrees away from each other in the peripheral direction. 

The pair of recesses 9 A, 9B and the other pair of recesses 10A, 10B are arranged 
in such a manner as to have the following relation with the spherical bodies 8 A, 8B. That 
is, the pair of recesses 9A, 9B are arranged such that when the hinge main body 5 is 
turned to an initial nearby position which is located before the initial position by a 
predetermined angle (for example, 10 to 15 degrees) in case the hinge main body 5 is 
turned toward the initial position from the terminal position in the direction as indicated 
by an arrow A of FIG. 5 and in associate therewith, the spherical bodies 8 A, 8B are 
turned in the direction as indicated by an arrow A of FIG. 1 1 with respect to the first 
turnable member 63, the spherical bodies 8 A, 8B begin to enter the pair of recesses 9 A, 
9B, respectively, and the spherical bodies 8 A, 8B are press contacted respectively with 
inclination surfaces 91,91 (see FIG. 12) which are formed in the respective bottom 
surfaces of the recesses 9 A, 9B. Moreover, the pair of recesses 9 A, 9B are arranged such 
that the spherical bodies 8 A, 8B are slidingly moved on the inclination surfaces 91,91 in 
the peripheral direction toward the centers of the recesses 9A, 9B until the hinge main 
body 5 reaches the initial position from the initial nearby position. 

When the spherical bodies 8 A, 8B are in contact with the inclination surfaces 91, 
91 of the recesses 9A, 9B, the biasing force of the first coiled spring 65 is converted to a 
turn biasing force about the first turning axis LI by the inclination surfaces 91, 91 and 
also by the spherical bodies 8 A, 8B which are in contact with the inclinations surfaces 91, 
91. By this turn biasing force, the spherical bodies 8 A, 8B are turn biased in the direction 
as indicated by the arrow A of FIG. 1 1 and the hinge main body 5 is turn biased in the 
direction as indicated by the arrow A of FIGS. 5 through 7. Therefore, when the hinge 
main body 5 is located between the initial position and the initial nearby position, the 
hinge main body 5 is automatically turned to the initial position and held in that position 
by the turn biasing force of the first coiled spring 65 which has been converted by the 
inclination surfaces 91,91 and the spherical bodies 8A, 8B. As apparent from this, a first 
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conversion means 1 1 adapted to convert the biasing force of the first coiled spring 65 into 
the turn biasing force is constituted by the inclination surfaces 91,91 and the spherical 
bodies 8 A, 8B, and a first turn biasing means (first turn prohibition means) 12 adapted to 
turn bias the hinge main body 5 toward the terminal position from the initial position is 
constituted by the first conversion means 1 1 and the first coiled spring 65. The first turn 
biasing means 12 is adapted to prohibit the hinge main body 5 from turning toward the 
terminal position from the initial position. 

The pair of recesses 10A, 10B are arranged such that when the hinge main body 5 
is turned to a terminal nearby position which is located before the terminal position by a 
predetermined angle (for example, 10 to 15 degrees) in case the hinge main body 5 is 
turned toward the terminal position from the initial position in the direction as indicated 
by the arrow B of FIG. 7 and in accompany therewith, the spherical bodies 8A, 8B are 
turned in the direction as indicated by the arrow B of FIG, 1 1 with respect to the first 
turnable member 63, the spherical bodies 8 A, 8B begin to enter the pair of recesses 10A, 
10B, respectively. The spherical bodies 8 A, 8B entered the recesses 10A, 10B are press 
contacted respectively with inclination surfaces 101, 101 which are formed in the 
respective bottom surfaces of the recesses 10A, 10B as shown in FIG. 12. Moreover, the 
pair of recesses 10A, 10B are arranged such that the spherical bodies 8 A, 8B are slidingly 
moved on the inclination surfaces 101, 101 in the peripheral direction toward the centers 
of the recesses 10A, 10B until the hinge main body 5 reaches the terminal position from 
the terminal nearby position. 

When the spherical bodies 8 A, 8B are in contact with the inclination surfaces 101, 
101 of the recesses 10A, 10B, the biasing force of the first coiled spring 65 is converted 
to a turn biasing force about the first turning axis LI by the inclination surfaces 101, 101 
and also by the spherical bodies 8A, 8B which are in contact with the inclinations 
surfaces 101,101. By this turn biasing force, the spherical bodies 8 A, 8B are turn biased 
in the direction as indicated by the arrow B of FIG. 1 1 and the hinge main body 5 is turn 
biased in the direction ad indicated by the arrow B of FIGS. 5 through 7. Therefore, 
when the hinge main body 5 is located between the terminal position and the terminal 
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nearby position, the hinge main body 5 is automatically turned to the terminal position 
and held in that position by the turn biasing force of the first coiled spring 65 which has 
been converted by the inclination surfaces 101, 101 and the spherical bodies 8 A, 8B. As 
apparent from this, a second conversion means 13 adapted to convert the biasing force of 
the first coiled spring 65 into the turn biasing force is constituted by the inclination 
surfaces 101, 101 and the spherical bodies 8 A, 8B, and a second turn biasing means 
(second turn prohibition means) 14 adapted to turn bias the hinge main body 5 toward the 
terminal position from the initial position is constituted by the second conversion means 
13 and the first coiled spring 65. The second turn biasing means 14 is adapted to prohibit 
the hinge main body 5 from turning toward the initial position from the terminal position. 

Next, the second hinge 7A will be described. The above-mentioned basic 
construction concerning the first hinge A is likewise applicable to the second hinge A. 
Therefore, the second hinge 7 A includes, as shown in FIGS. 9 and 10, a second fixing 
member 71, a second hinge shaft 62, a second turnable member 73, a second movable 
member 74 and a second coiled spring (second biasing means) as component members 
corresponding respectively to the first fixing member 61, the first hinge shaft 62, the first 
turnable member 63, the first movable member 64 and the first coiled spring 65 of the 
first hinge 6A. 

The second hinge 7A is arranged with the axis of the second hinge shaft 72 
aligned with a second turning axis L2. The second fixing member 71 is non-turnably 
fitted to a support hole 52 which is formed on an end face of the hinge main body 5 such 
that the axis of the support hole 52 is aligned with the second turning axis. The second 
turnable member 73 is non-turnably fitted at one end part thereof to a support hole 37 
which is formed on the second turning axis L2 of the reception case 3 and turnably fitted 
at the other end part to the support hole 52. Owing to this arrangement, the reception 
case 3 is turnably connected to the hinge main body 5 through the second hinge 7A such 
that said reception case 3 is turnable about the second turning axis L2. When the second 
turnable member 73 is turned with respect to the hinge main body 5, the second turnable 
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member 73 is turned in unison with the reception case 3 with respect to the hinge main 
body 5, the second fixing member 71 and the second movable member 74. 

Instead of the recesses 9 A, 9B; 10A 5 10B, recesses 9C, 9D; 10C, 10D are formed 
on the confronting surface of the second turnable member 73 with respect to the second 
movable member 74, as shown in FIG. 13. The recesses 9C, 9D; 10C, 10D are different 
in arrangement in the peripheral direction from the 9A, 9B; 10A, 10B. 

That is, one pair of recesses 9C, 9D are arranged such that when the reception 
case 3 is turned to a folding nearby position which is located before the folding position 
by a predetermined angle (for example, 10 to 15 degrees) in case the reception case 3 is 
turned toward the folding position from the intermediate position in the direction as 
indicated by the arrow C of FIGS. 5 through 7 (at that time, the hinge main body 5 is 
stopped in the initial position), the spherical bodies 8A, 8B are entered respectively into 
the recesses 9C, 9D. The spherical bodies 8A, 8B entered respectively into the recesses 
9C, 9D are press contacted respectively with inclination surfaces 92, 92 which are 
formed on the bottom surfaces of the recesses 9C, 9D, as shown in FIG. 14. Moreover, 
the one pair of recesses 9C, 9D are arranged such that the spherical bodies 8A, 8B are 
slidingly moved on the inclination surfaces 92, 92 toward the centers of the recesses 9C, 
9D in the peripheral direction until the reception case 3 reaches the folding position from 
the folding nearby position. 

When the spherical bodies 8 A, 8B are in contact with the inclination surfaces 92, 
92 of the recesses 9C, 9D, the biasing force of the second coiled spring 75 is converted 
into a turn biasing force about the second turning axis L2 by the inclination surfaces 92, 
92 and by the spherical bodies 8A, 8B which are in contact with the inclination surfaces 
92, 92. By this turn biasing force, the second turnable member 73 is turn biased in the 
direction as indicated by the arrow C of FIG. 13 and thus, the reception case 3 is turn 
biased in the direction as indicated by the arrow C of FIGS. 5 through 7. Therefore, 
when located between the folding position and the folding nearby position, the reception 
case 3 is automatically turned to the folding position by the turn biasing force of the 
second coiled spring 75 which has been converted by the inclination surfaces 92, 92 and 
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by the spherical bodies 8 A, 8B, and held in that folding position. As apparent from this, 
a third conversion means 15 adapted to convert the biasing force of the second coiled 
spring 75 into a turn biasing force is constituted by the inclination surfaces 92, 92 and the 
spherical bodies 8A, 8B, and a third turn biasing means (third turn prohibition means) 16 
adapted to turn bias the reception case 3 toward the folding position from the 
intermediate position through the third conversion means 1 5 and the second coiled spring 
75. The third turn biasing means 16 prohibits the reception case 3 from turning toward 
the transmission position (developing position) by its turn biasing force. 

The other pair of recesses IOC, 10D are arranged such that when the reception 
case 3 is turned to an intermediate nearby position which is located before the 
intermediate position by a predetermined angle (for example, 10 to 15 degrees) in case 
the reception 3 is turned toward the intermediate position from the folding position in the 
direction as indicated by the arrow D of FIGS. 5 through 7 (at that time, the hinge main 
body 5 is stopped in the initial position), the spherical bodies 10C, 10D are entered into 
the recesses 10C, 10D, respectively. The spherical bodies 8 A, 8B entered into the 
recesses 10C, 10D are press contacted respectively with inclination surfaces 102, 102 
which are formed on the bottom surfaces of the recesses 10C, 10D, as shown in FIG. 14. 
Moreover, the one pair of recesses 10C, 10D are arranged such that the spherical bodies 
8 A, 8B are slidingly moved on the inclination surfaces 102, 102 toward the centers of 
the recesses 10C, 10D in the peripheral direction until the reception case 3 reaches the 
intermediate position from the intermediate nearly position. 

When the spherical bodies 8 A, 8B are in contact with the inclination surfaces 102, 
102 of the recesses 10C, 10D, the biasing force of the second coiled spring 75 is 
converted into a turn biasing force about the second turning axis L2 by the inclination 
surfaces 102, 102 and by the spherical bodies 8 A, 8B which are in contact with the 
inclination surfaces 102, 102. By this turn biasing force, the second turnable member 73 
is turn biased in the direction as indicated by the arrow D of FIG. 13 and thus, the 
reception case 3 is turn biased in the direction as indicated by the arrow D of FIGS. 5 
through 7. Therefore, when locating between the intermediate position and the 
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intermediate nearby position, the reception case 3 is automatically turned to the 
intermediate position by the turn biasing force of the second coiled spring 75 which has 
been converted by the inclination surfaces 101, 102 and the spherical bodies 8 A, 8B and 
held in that intermediate position. As apparent from this, a fourth conversion means 17 
adapted to convert the biasing force of the second coiled spring 75 into a turn biasing 
force is constituted by the inclination surfaces 102, 102 and the spherical bodies 8 A, 8B, 
and a fourth turn biasing means (fourth turn prohibition means) 1 8 adapted to turn bias 
the reception case 3 toward the intermediate position from the folding position is 
constituted by the fourth conversion means 17 and the second coiled spring 75. The 
fourth turn prohibition means 1 8 prohibits the reception case 3 from turning toward the 
folding position from the intermediate position by its turn biasing force. 

The angles of inclination of the inclination surfaces 91, 101 with respect to a 
plane orthogonal to the first turning axis LI are, as shown in FIG. 12, set to be angles a 1 
and j3 1, respectively. The angles of inclination of the inclination surfaces 92, 102 with 
respect to a plane orthogonal to the second turning axis L2 are, as shown in FIG. 14, set 
to be angles a 2 and j3 2, respectively. The angle a 1 is set to be larger than the angle 
a 2, and the angle j3 2 is set to be larger than j3 1 . Therefore, the turn biasing force of 
the first turn biasing means 12 is set to be larger than the turn biasing force of the third 
turn biasing means 16, and the turn biasing force of the fourth turn biasing means 18 is 
set to be larger than the turn biasing force of the second turn biasing means 14. 

Although it is set as a 1 = j3 2 and a 2 = j3 1 in this embodiment, the relation of 
size between the angle a 1 and the angle j3 2, and the relation of size between the angle 
a 2 and the angle j3 1 may be optionally set as long as the turn biasing force of the fourth 
turn biasing means 1 8 is set to be larger than the turn biasing force of the second turn 
biasing means 14. 

In the portable cellular telephone set 1 having the above-mentioned construction, 
it is presumed that as shown in FIG. 5, the hinge main body 5 is located in the initial 
position and the reception case 3 is located in the folding position. In that state, as shown 
in FIG. 16(A), the spherical bodies 8 A, 8B of the first hinge 6 A are entered in the 
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recesses 9 A, 9B, respectively and the spherical bodies 8A, 8B of the second hinge 7 A are 
entered in the recesses 9C, 9D, respectively. 

When it is attempted to turn the reception case 3 toward the transmission position, 
the hinge main body 5 is held in the stopped state in the initial position because the turn 
biasing force of the first turn biasing means 12 is larger than the turn biasing force of the 
third turn biasing means 16, and the reception case 3 is turned first in the direction of the 
arrow D of FIG. 5 about the second turning axis L2. That is, the reception case 3 is 
turned toward the intermediate position with respect to the hinge main body 5. During 
the time the reception case 3 is turned from the folding position to the folding nearby 
position, the reception case 3 is turned against the turn biasing force of the third turn 
biasing means 16. When the reception case 3 is located between the folding nearby 
position and the intermediate nearby position, the spherical bodies 8A, 8B are slidingly 
moved on the confronting surface of the second turnable member 73 with respect to the 
second movable member 74 and a frictional resistance is generated therebetween. 
Therefore, the reception case 3 is turned against the frictional resistance. Of course, 
since this frictional resistance is smaller than the turn biasing force of the first turn 
biasing means 12, the hinge main body 5 is held in its stopped state in the initial position. 

When the reception case 3 reaches the intermediate nearby position, as shown in 
FIG. 16(B), the spherical bodies 8 A, 8B of the second hinge 7 A are press contacted with 
the inclination surfaces 102, 102 of the recesses 10C, 10D, respectively and as a result, 
the reception case 3 is automatically turned to the intermediate position by the turn 
biasing force of the fourth turn biasing means 1 8. When the reception case 3 is turned to 
the intermediate position, the third abutment surface 34 is abutted with the hinge main 
body as shown in FIG. 6. This makes it impossible for the reception case 3 to turn 
toward the intermediate position from the folding position with respect to the hinge main 
body 5 and thus, the reception case 3 is stopped with respect to the hinge main body 5. 

When it is attempted to turn the reception case 3 further toward the transmission 
position from the intermediate position, the hinge main body 5 begins to turn toward the 
terminal position from the initial position about the first turning axis LI because the 
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reception case 3 is non-turnable with respect to the hinge main body 5 and in accompany 
therewith, the reception case 3 is continuously turned toward the transmission position. 
During the time the hinge main body 5 is turned from the initial position to the initial 
nearby position (during the time the reception case 3 is turned to a position away by a 
predetermined angle toward the transmission position from the intermediate position), the 
hinge main body 5 is turned against the biasing force of the first turn biasing means 12. 
When the hinge main body 5 is located between the initial nearby position and the 
terminal nearby position, the spherical bodies 8A, 8B are slidingly moved on the 
confronting surface of the fist turnable member 63 with respect to the first movable 
member 64 and a factional resistance is generated therebetween. Therefore, the hinge 
main body 5 is turned against this frictional resistance. 

When the hinge main body 5 reaches the terminal nearby position, as shown in 
FIG. 16(C), the spherical bodies 8 A, 8B of the first hinge 6 A are press contacted with the 
inclination surfaces 101, 101 of the recesses 10A, 10B, respectively, and as a result, the 
hinge main body 5 is automatically turned to the terminal position by the turn biasing 
force of the second turn biasing means 14. When the hinge main body 5 reaches the 
terminal position, as shown in FIG. 7, the hinge main body 5 is abutted with the second 
abutment surface 25 and stopped. At that time, the reception case 3, which has been 
turned in unison with the hinge main body 5, already reaches the transmission position. 
The reception case 3 is held in the transmission position by the turn biasing force of the 
second turn biasing means 14. 

In the state of FIG. 7 where the hinge main body 5 is located in the terminal 
position and the reception case 3 is located in the transmission position, when it is 
attempted to turn the reception case 3 toward the folding position, the reception case 3 is 
held in its stopped state with respect to the hinge main body 5 because the turn biasing 
force of the fourth turn biasing means 1 8 is larger than the turn biasing force of the 
second turn biasing means 14, and the hinge main body 5 is turned toward the initial 
position from the terminal position about the first turning axis LI . Of course, the 
reception case 3 is turned toward the folding position from the transmission position with 
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respect to the transmission case 2 in accordance with the turn of the hinge main body 5. 
During the time the hinge main body 5 is turned from the terminal position to the 
terminal nearby position, the hinge main body 5 is turned against the turn biasing force of 
the second turn biasing means 14. When locating between the terminal nearby position 
and the initial nearby position, the hinge main body 5 is turned against the frictional 
resistance generated between the spherical bodies 8A, 8B and the first turnable member 
63. Since this frictional resistance is smaller than the turn biasing force of the fourth turn 
biasing means 18, the reception case 3 is not turned with respect to the hinge main body 5. 

When the hinge main body 5 reaches the initial nearby position, the spherical 
bodies 8 A, 8B are press contacted with the inclination surfaces 91,91, respectively and 
as a result, the hinge main body 5 is automatically turned to the initial position by the 
turn biasing force of the first turn biasing means 12. Then, as shown in FIG. 6, the hinge 
main body 5 is abutted with the first abutment surface 24 and stopped. At that time, the 
reception case 3, which has been turned in unison with the hinge main body 5, already 
reaches the intermediate position. 

When it is attempted to turn the reception case 3 toward the folding position from 
the intermediate position, only the reception case 3 is turned toward the folding position 
from the intermediate position because the hinge main body 5 is stopped in the initial 
position. During the time the reception case 3 is turned to the intermediate nearby 
position from the intermediate position, the reception case 3 is turned against the turn 
biasing force of the fourth turn biasing means 18. When locating between the 
intermediate nearby position and the folding nearby position, the reception case 3 is 
turned against the frictional resistance generated between the spherical bodies 8A, 8B 
and the second turnable member 73. When the reception case 3 reaches the folding 
nearby position, the spherical bodies 8A, 8B are press contacted with the inclination 
surfaces 92, 92, respectively and as a result, the reception case 3 is automatically turned 
to the folding position by the turn biasing force of the third turn biasing means 16 and 
held in the folding position. By this, the portable cellular telephone set 1 is returned to 
the original state of FIG. 5. 
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As seen, since the turning sequential order of the reception case 3 and the hinge 
main body 5 in the portable cellular telephone set 1 is predetermined, it never occurs such 
a necessity as to change the acting direction of the force acting on the reception case 3 in 
the midway of the turning operation of the reception case 3 and it can be prevented from 
occurring such a case where the user tends to have an uneasy feeling. 

Next, a second embodiment according to the first mode of the present invention 
shown in FIGS. 17 through 26 will be described. In a portable cellular telephone set 1 A 
according to this embodiment, as shown in FIGS. 17(A) through 17(C), the reception 
case 3 is turned about 360 degrees with respect to the transmission case 2 through the 
hinge main body 5, and the position where the reception case 3 is turned about 180 
degrees from the folding position is the intermediate position. In order to make it 
possible to turn the reception case 3 by 360 degrees, a cutout part 28 instead of the recess 
21 is formed on the lower case half body 2B of the transmission case 2 and a cutout part 
35 instead of the recess 3 1 is formed on the upper case half body 3B of the reception case 
3. As shown in FIG. 19, the first and second turning axes LI, L2 are arranged in the 
same position in the longitudinal direction of the transmission case 2 and the reception 
case 3. 

As shown in FIG. 21, the folding position of the reception case 3 is restricted by 
abutment of the reception case 3 with the transmission case 2, and the initial position of 
the hinge main body 5 is restricted by abutment of the hinge main body 4 with the first 
abutment surface 24 of the cutout 22. This is same as in the above-mentioned 
embodiment. However, as shown in FIG. 22, the intermediate position of the reception 
case 3 is restricted by abutment of a wall surface 35a (third stop means) extending in the 
short direction of the reception case 3 of the entire wall surface which defines the cutout 
part 35 formed on the upper case half body 3B with the hinge main body 5. Also, as 
shown in FIG. 23, the terminal position (transmission position of the reception case 3) of 
the hinge main body 5 is restricted by abutment of the hinge main body 5 with a wall 
surface (second stop means) 28a extending in the short direction of the transmission case 
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2 of the entire wall surface which defines the cutout part 28 formed on the lower case 
half body 2B. 

In the first hinge 6A according to this embodiment, in order to make it possible to 
turn the hinge main body 5 by 180 degrees with respect to the transmission case 2, as 
shown in FIG. 24, a pair of recesses 9A, 9B arranged on the confronting surface of the 
first turnable member 63 with the first movable member 64 in such a manner as to be 1 80 
degrees away from each other in the peripheral direction, and another pair of recesses 
10A, 10B are arranged on the confronting surface of the first turnable member 63 with 
the first movable member 64 in such a manner as to be 1 80 degrees away from each other 
in the peripheral direction. Moreover, the recesses 9A, 10B are arranged in the same 
position in the peripheral direction and the recesses 9B, 10A are arranged in the same 
position in the peripheral direction. In order to make such an arrangement possible, the 
recesses 9 A, 9B are arranged on the outer periphery side, and the recess 1 OB is arranged 
inside the recess 9 A and the recess 10A is arranged inside the recess 9A. Such an 
arrangement of the recesses 9 A, 9B; 10A, 10B is same as in the second hinge 7 A. That is, 
in this embodiment, the first turnable member 63 of the first hinge 6A and the second 
turnable member 73 of the second hinge 7A are constructed in the same manner. 
However, the first and second hinges 6A, 7A are, as later described, different in relation 
between the recesses 9A, 9B; 10A, 10B and the spherical bodies 8 A, 8B. 

The recesses 9A, 10A are connected to each other through a guide groove 63c 
extending spirally, and the recesses 9B, 10B are connected to each other through a guide 
groove 63d extending spirally. Owing to this arrangement, the spherical bodies 8A, 8B 
can move between the recesses 9A, 10A and the recesses 9B, 10B, respectively. When 
the spherical bodies 8A, 8B are moved between the recesses 9A, 10A and the recesses 9B, 
10B, respectively, the spherical bodies 8 A, 8B are moved radially with respect to the first 
movable member 64 because the guide grooves 63c, 63d are spirally formed. In order to 
make it possible to move the spherical bodies 8A, 8B in the radial direction of the first 
movable member 64, as shown in FIG. 25, a pair of receiving recesses 64a, 64b 
extending radially are formed on the confronting surface of the first movable member 64 
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with the first turnable member 63, and the spherical bodies 8 A, 8B are received 
respectively in the receiving recesses 64a, 64b each with a part thereof projecting toward 
the first turnable member 63 from the receiving recesses 64a, 64b, respectively such that 
the spherical bodies 8A, 8B are movable in the longitudinal direction of the receiving 
recesses 64a, 64b, respectively. Owing to this arrangement, the spherical body 8A can 
smoothly move between the recesses 8A, 9A, and the spherical body 8B can smoothly 
move between the recesses 8B, 9B. Of course, though not shown, a pair of similar 
receiving recesses are formed on the second movable member 74 of the second hinge 7A, 
and the spherical bodies 8A, 8B are movably received in the receiving recesses, 
respectively. 

The relation between the spherical bodies 8 A, 8B and the recesses 9 A, 9B; 10A, 
10B will now be described. When the reception case 3 is located in the folding position 
and the hinge main body 5 is located in the initial position, as shown in FIG. 26(A), the 
spherical bodies 8A, 8B are entered in the recesses 9A, 9B, respectively, in the first hinge 
6A and entered in the recesses 10A, !0B, respectively, in the second hinge 7 A. As a 
result, the biasing force of the first coiled spring 65 is converted into a turn biasing force 
for turning the hinge main body 5 toward the initial position from the terminal position in 
one direction (the direction as indicated by the arrow A of FIG. 21) by the spherical 
bodies 8A, 8B and the inclination surfaces (not shown) formed on the bottom surfaces of 
the recesses 9A, 9B. As apparent from this, the first conversion means 1 1 is constituted 
by the spherical bodies 8 A, 8B and the inclination surfaces formed on the bottom 
surfaces of the recesses 9A, 9B, and the first turn biasing means (first turn prohibition 
means) 12 is constituted by the first conversion means 1 1 and the first coiled spring 65. 
On the other hand, the biasing force of the second coiled spring 75 is converted into a 
turn biasing force for turn biasing the reception case 3 toward the folding position from 
the intermediate position in the closing direction (the direction as indicated by the arrow 
C of FIG. 21) by the spherical bodies 8 A, 8B and the inclination surfaces formed on the 
bottom surfaces of the recesses 10A, 10B. Thus, the third conversion means 15 is 
constituted by the spherical bodies 8A, 8B and the inclination surfaces formed on the 



39 



bottom surfaces of the recesses 10A, 10B, and the third turn biasing means (third turn 
prohibition means) 1 6 is constituted by the third conversion means 1 5 and the second 
coiled spring 75. Of course, the turn biasing force of the first turn biasing means 12 is set 
to be larger than the turn biasing force of the third turn biasing means 16. Therefore, 
when the reception case 3 is turned toward the transmission position in a state where the 
reception case 3 is located in the folding position and the hinge main body 5 is located in 
the initial position, the hinge main body 5 is held in the stopped state in the initial 
position and only the reception case 3 is turned toward the developing position about the 
first turning axis L2. 

When the reception case 3 is turned to the intermediate position from the folding 
position, as shown in FIG. 22, the wall surface 35a is abutted with the hinge main body 5 
thus making it impossible for the reception case 3 to turn further toward the developing 
position (opening direction) from the folding position with respect to the hinge main 
body 5. When the reception case 3 is turned to the intermediate position, the spherical 
bodies 8A, 8B of the second hinge 7A are entered into the recesses 9A, 9B, respectively, 
as shown in FIG. 26(B). As a result, the biasing force of the second coiled spring 75 is 
converted into a turn biasing force for turn biasing the reception case 3 toward the 
intermediate position from the folding position in the opening direction (the direction as 
indicated by the arrow D of FIG, 22) by the spherical bodies 8 A. 8B and the inclination 
surfaces formed on the bottom surfaces of the recesses 9 A, 9B. Thus, the fourth 
conversion means 17 is constituted by the spherical bodies 8 A, 8B of the second hinge 
7 A and the inclination surfaces formed on the bottom surfaces of the recesses 9 A, 9B, 
and the fourth turn biasing means (fourth turn biasing means) 1 8 is constituted by the 
fourth conversion means 17 and the second coiled spring 75. 

When it is attempted to turn the reception case 3 further toward the developing 
position from the intermediate position, the hinge main body 5 is turned toward the 
terminal position from the initial position in one direction (the direction as indicated by 
the arrow B of FIG. 22) about the first turning axis LI because the reception case 3 is 
non-turnable with respect to the hinge main body 3. When turned to the terminal position, 
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the hinge main body 5 is abutted with the wall surface 28a and stopped as shown in FIG. 
23. At that time, since the reception case 3 is turned in unison with the hinge main body 
5, the reception case 3 already reaches the developing position. When the hinge main 
body 5 is turned to the terminal position, the spherical bodies 8A, 8B of the first hinge 
6A are entered in the recesses 10A, 10B, respectively, as shown in FIG. 26(C). As a 
result, the biasing force of the first coiled spring 65 is converted into a turn biasing force 
for turn biasing the hinge main body 5 toward the terminal position from the initial 
position in the other direction (the direction as indicated by the arrow B of FIG. 23) by 
the spherical bodies 8A, 8B and the inclination surfaces formed on the bottom surfaces of 
the recesses 10A, 10B. Thus, the second conversion means 13 is constituted by the 
spherical bodies 8A, 8B of the first hinge 6A and the inclination surfaces formed on the 
bottom surfaces of the recesses 10A, 10B, and the second turn biasing means (second 
turn prohibition means) 14 is constituted by the second conversion means 13 and the first 
coiled spring 65. 

When it is attempted to turn the reception case 3 toward the folding position in a 
state where the reception case 3 is located in the developing position and the hinge main 
body 5 is located in the terminal position, the reception case 3 is held in the stopped state 
with respect to the reception case 3 since the turn biasing force of the second turn biasing 
means 14 is set to be larger than the turn biasing force of the second turn biasing means 
14, and the hinge main body 4 is turned toward the initial position from the terminal 
position about the first turning axis LI . The hinge main body 5 is stopped when it is 
turned to the initial position. At that time, the reception case 3 turned in unison with the 
hinge main body 5 already reaches the intermediate position. When the reception case 3 
is turned toward the folding position from the intermediate position, only the reception 
case 3 is turned because the hinge main body 5 is the stopped state. The reception case 3 
is turned until it is abutted with the transmission case 2 and stopped when it reaches the 
folding position. 

The construction and operation of the portable cellular telephone set 1 A other 
than those mentioned above are same as the construction and operation of the portable 
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cellular telephone set 1 . For example, when located between the folding position and the 
folding nearby position, the reception case 3 is automatically turned to the folding 
position by the third turn biasing means 13. 

It should be noted, however, that the first mode of the present invention is not 
limited to the above-mentioned embodiments but it can be changed and/or modified 
according to necessity without departing from the subject matter of the present invention. 

For example, in the above-mentioned embodiments, although the planes of the 
recesses 9A, 8B, 9C, 9D; 10A, 10B, IOC, 10D which with the spherical bodies 8A, 8B 
are contacted, are inclination surfaces which are inclined at predetermined angles, the 
respective planes of the recesses 9A through 10D, with which the spherical bodies 8 A, 
8B are contacted, may be formed as surfaces which are different in inclination angles at 
each part of the surfaces, as long as the turn biasing force of the first turn biasing means 
18 is set to be larger than the biasing force of the second turn biasing means 14. 

Moreover, in the above-mentioned embodiments, although the recesses 9A 
through 10D are formed on the first and second turnable members 63, 73 and the 
spherical bodies 8 A, 8B are provided on the first and second movable members 63, 73, 
respectively, it is also accepted that spherical bodies are provided on the first and second 
turnable members 63, 73 and recesses are formed on the first and second movable 
members 64, 74. Moreover, instead of the spherical bodies 8A, 8B, for example, semi- 
spherical projections may be formed on the first and second movable members 64, 74. 

Furthermore, in the above-mentioned embodiments, in case the reception case 3 is 
to be turned in one direction from any one of the folding position, the intermediate 
position and the developing position (transmission position), one of the reception case 3 
and the hinge main body 5 is immediately turned in that direction. However, it is also 
accepted that after the other of the reception case 3 and the hinge main body 5 is turned 
in one direction only by a range of angle small enough not to give any sense of 
uncomfortability, the one of the reception case 3 and the hinge main body 5 is turned in 
that direction. For example, in case the reception case 3 is turned toward the folding 
position from the transmission position, when the reception case 3 is operated to turn, the 
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hinge main body 5 is immediately turned toward the initial position from the terminal 
position according to the above-mentioned embodiments. However, it is also accepted 
that the hinge main body 5 is turned after the reception case 3 is turned toward the 
transmission position only if the angle is small. Such a turning operation as just 
mentioned can be obtained by employing the following construction. 

That is, in the above-mentioned embodiments, although the transmission position 
is restricted by abutment of the third abutment surface 34 of the reception case 3 with the 
hinge main body 5, such restriction is canceled. Then, the reception case 3 is caused to 
turn toward the transmission position by entry of the spherical bodies 8A, 8B in the 
recesses 9 A, 9B. Since there is no restriction caused by the third abutment surface 34, 
the reception case 3 is kept turned until the spherical bodies 8A, 8B are moved to the 
central parts (the deepest parts) of the bottom surfaces of the recesses 9A, 9B and stopped. 
The radii of curvature of the bottom surfaces of the central parts of the recesses 9 A, 9B 
are set to be larger than the radii of the spherical bodies 8 A, 8B. Owing to this 
arrangement, when the reception case 3 is turned toward the folding position from the 
stopping position, the reception case 3 is turned with respect to the hinge main body 5 
without turning the hinge main body 5 in such a small range of angle for allowing the 
spherical bodies 8 A, 8B to contact the inclination surfaces 91 of the recesses 9 A, 9B, 
respectively. Thereafter, when the spherical bodies 8A, 8B are contacted with the 
inclination surfaces 91, the fourth turn prohibition means 18 prohibits the turn of the 
reception case 3 with respect to the hinge main body 5. Therefore, afterwards, the hinge 
main body 5 is turned to the initial position from the terminal position in the same 
manner as in the case with the above-mentioned embodiments. Such a turning operation 
as just mentioned can be performed in the same manner not only when the reception case 
3 is located in the transmission position (developing position) but also when the reception 
case 3 is located in the folding position or in the intermediate position. 

Moreover, in the above-mentioned embodiments, because of such a structural 
feature that the transmission case 2 serves as a first case and the reception case 3 serves 
as the second case, the transmission case 2 is fixed and the reception case 3 is turned, and 
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so, in case the reception case 3 serving as the second case is to be turned to the 
transmission position (developing position) from the folding position, the hinge main 
body 5 is turned with respect to the transmission case 2 after the second case 2 is turned 
with respect to the hinge main body 5, and in case the reception case 3 is to be turned to 
the folding position from the transmission position, the reception case 3 is turned with 
respect to the hinge main body 5 after the hinge main body 5 is turned with respect to the 
transmission case 2. It should be noted, however, that the transmission case 2 may serve 
as a reception case and the reception case 3 may serve as a transmission case. In other 
words, the transmission case 2 may serve as a second case and the reception case 3 may 
serve as a first case. In that case, the reception case 3 serving as a transmission case is 
fixed, and the transmission case 2 as a reception case is turned with respect to the 
reception case 3. When the transmission case 2 is to be turned to the transmission 
position from the folding position, first, the hinge main body 5 is turned with respect to 
the reception case 3, and thereafter, the transmission case 2 is turned with respect to the 
hinge main body 5. Similarly, when the transmission case 2 is to be turned to the folding 
position from the transmission position, first, the transmission case 2 is turned with 
respect to the hinge main body 5, and thereafter, the hinge main body 5 is turned with 
respect to the reception case 3. As apparent from this, the turning order between the 
second case (reception case 3 or transmission case 2) and the hinge main body 5 becomes 
reverse depending on when the transmission case 2 serves as a first case and when the 
reception case 3 serves as a first case. 

Next, one embodiment according to a second mode of the present invention will 
be described. In a portable cellular telephone set according to this embodiment, its basic 
construction and the basic construction of the first and second hinges 6 A, 6B; 7 A, 7B are 
same as those of the above-mentioned portable cellular telephone set. In the above- 
mentioned portable cellular telephone set 1, the folding position, the intermediate 
position and the transmission position of the reception case 3 and the initial position and 
the terminal position of the hinge main body 5 are restricted by abutment of the reception 
case 3 with the transmission case 2 or by abutment of the hinge main body 5 with the 
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transmission case 2 or the reception case 3. On the other hand, in this embodiment, the 
positions of the reception case 3 and the hinge main body 5 are restricted by the first and 
second hinges 6A, 6B; 7 A, 7B, respectively. Only in the foregoing construction, the 
portable cellular telephone set of this embodiment is different from the above-mentioned 
portable cellular telephone set 1 . In this embodiment, therefore, only the construction for 
performing the positional restriction by means of the first and second hinges 6A through 
7B with respect to the reception case 3 and the hinge main body 5 will be described. The 
same component parts as in the portable cellular telephone set 1 are denoted by same 
reference numerals and description thereof is omitted. 

In case the reception case 3 is to be returned to the folding position shown in FIG. 
1(A) from the transmission position shown in FIG. 1(C) via the intermediate position 
shown in FIG. 1(B) after the reception case 3 is turned to the transmission position from 
the folding position via the intermediate position, the reception case 3 and the hinge main 
body 5 are turned in the same order as the reception case 3 and the hinge main body 5 of 
the portable cellular telephone set 1 . That is, at the time the reception case 3 is turned to 
the intermediate position from the folding position, the hinge main body 5 is held in the 
stopped state shown in FIGS. 1(A) and 27. The position of the hinge main body 5 at that 
time is the first initial position. On the other hand, the reception case 3 is turned by a 
predetermined angle (100 degrees in this embodiment) to the second turning position 
shown in FIGS. 1(B) and 28 from the second initial position shown in FIGS. 1(A) and 27 
about the second turning axis L2 with respect to the hinge main body 5. By this, the 
reception case 3 is turned to the intermediate position from the folding position. 
Therefore, when the hinge main body 5 is located in the first initial position, the folding 
position and the second initial position of the reception case 3 are in the same position 
and the intermediate position and the second turning position are in the same position. 
When it is attempted to turn the reception case 3 further toward the transmission position 
from the intermediate position, the reception case 3 is held in the stopped state with 
respect to the hinge main body 5, and the hinge main body 5 begins to turn toward the 
first turning position from the first initial position about the first turning axis LI . As a 
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result, the reception case 3 is turned toward the transmission position from the 
intermediate position. When the hinge main body 5 reaches the first turning position 
shown in FIGS. 1(C) and 29 by turning by a predetermined angle (60 degrees in this 
embodiment), the hinge main body 5 is stopped. At that time, the reception case 3 
already reaches the transmission position by turning in unison with the hinge main body 
5 about the first turning axis LI. 

In case the reception case 3 is to be turned to the intermediate position from the 
transmission position, the reception case 3 is held in the stopped state in the second 
turning position with respect to the hinge main body 5, and the hinge main body 5 is 
turned to the first initial position from the first turning position about the first turning axis 
LI . By this, the reception case 3 is turned to the intermediate position from the 
transmission position. At the time the reception case 3 is to be turned to the folding 
position from the intermediate position, the hinge main body 5 is held in the stopped state 
in the first initial position, and the reception case 3 is turned to the second initial position 
from the second turning position about the second turning axis L2 with respect to the 
hinge main body 5. By this, the reception case 3 is turned to the folding position from 
the intermediate position. In the folding position, the reception case 3 is not abutted with 
the transmission case 2 but the reception case 3 is slightly away from the transmission 
case 2. 

In order to turn the reception case 3 and the hinge main body 5 in the above- 
mentioned order, as shown in FIG. 30, a pair of spherical bodies 66, 66 are symmetrically 
arranged with respect to the first turning axis LI on the confronting surface of the first 
movable member 64 with the first turnable member 63. That is, the pair of spherical 
bodies 66, 66 are on the circumference about the first turning axis LI in such a manner as 
to be 180 degrees away from each other in the peripheral direction. A pair of spherical 
bodies 76, 76 are arranged in the same relation between the pair of spherical bodies 66, 
66 on the confronting surface of the second movable member 74 with the second turnable 
member 73. As shown in FIG. 31, two pairs of the first engagement recesses 63 A, 63B 
are formed on the confronting surface of the first turnable member 63 with the first 
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movable member 64, and two pairs of recesses 73 A, 73B are formed on the confronting 
surface of the second turnable member 73 with the second movable member 74. The two 
pairs of first engagement recesses 63 A, 63B are arranged on the same circumference as 
the circumference on which the one pair of spherical bodies 66, 66 are arranged. The one 
pair of first engagement recesses 63 A, 63B and the other pair of first engagement 
recesses 63 A. 63B are symmetrically arranged about the first turning axis LI. That is, 
they are arranged 1 80 degrees away from each other in the peripheral direction. The first 
engagement recesses 63 A, 63B are arranged away from each other in the peripheral 
direction by a predetermined angle (about 60 degrees in this embodiment). The two pairs 
of second engagement recesses 73A, 73B are arranged on the case circumference as the 
circumference on which the pair of spherical bodies 76, 76 are arranged. The one pair of 
second engagement recesses 73A, 73B and the other pair of second engagement recesses 
73 A, 73B are symmetrically arranged about the second turning axis L2. That is, they are 
arranged 180 degrees away from each other. The second engagement recesses 73 A, 73B 
are arranged away from each other in the peripheral direction by a predetermined angle 
(about 100 degrees in this embodiment). 

As shown in FIGS. 32 and 35, the first engagement recess 63A includes 
inclination surfaces 63a, 63b having rising gradients rising toward the opposite end edges 
in the peripheral direction about the first turning axis LI from the central part of the 
recess 63A. As shown in FIG. 32, the inclination surfaces 63a, 63b are arranged such 
that when the hinge main body 5 is located in the first initial position, the spherical body 
66 biased by the first coiled spring 65 is simultaneously press contacted with the 
inclination surfaces 63a, 63b. By this, the hinge main body 5 is held in the first initial 
position as long as no force acts on the hinge main body 5. 

The inclination surface 63a of the first engagement recess 63A converts the 
biasing force of the first coiled spring 65 into a turn biasing force. This turn biasing force 
prohibits the spherical body 66 from moving in the direction as indicated by an arrow X 
(in the peripheral direction about the first turning axis LI) of FIG. 32 through the first 
fixing member 61 and the first movable member 64 which would otherwise move in that 
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direction when the hinge main body 5 is turned toward the first turning position from the 
first initial position. As a result, the turn biasing force of the first coiled spring 65 serves 
as a turn prohibiting force for prohibiting the hinge main body 5 from turning toward the 
first turning position from the first initial position. Therefore, the first conversion means 
101 is constituted by the spherical body 66 and the inclination surface 63a, and the first 
turn prohibition means 1 1 1 is constituted by the first conversion means 101 and the first 
coiled spring 65, 

The inclination surface 63b of the first engagement recess 63A converts the 
biasing force of the first coiled spring 65 into a turn biasing force. This turn biasing force 
prohibits the spherical body 66 from moving in the direction as indicated by the arrow Y 
of FIG. 32, thereby stopping the hinge main body 5 in the first initial position, when the 
hinge main body 5 tends to move beyond the first initial position in case the hinge main 
body 5 is to be turned toward the first initial position from the first turning position about 
the first turning axis LI. Therefore, the second stop means 121 is constituted by the first 
coiled spring 65, the spherical body 66 and the inclination surface 63b. 

As shown in FIGS. 32 and 35, the first engagement recess 63B includes 
inclination surfaces 63c, 63d having a rising gradients rising toward the opposite end 
edges in the peripheral direction about the first turning axis LI from the central part of 
the recess 63B. As shown in FIG. 35, the inclination surfaces 63c, 63d are arranged 
such that when the hinge main body 5 is located in the first turning position, the spherical 
body 66 biased by the first coiled spring 65 is simultaneously press contacted with the 
inclination surfaces 63c, 63d. By this, the hinge main body 5 is held in the first turning 
position as long as no force acts on the hinge main body 5. 

The inclination surface 63c of the first engagement recess 63 B converts the 
biasing force of the first coiled spring 65 into a turn biasing force. This turn biasing force 
prohibits the spherical body 66 from moving in the direction as indicated by an arrow Y 
which would otherwise move in that direction when the hinge main body 5 is turned 
toward the first initial position from the first turning position. As a result, the turn 
biasing force of the first coiled spring 65 serves as a turn prohibiting force for prohibiting 
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the hinge main body 5 from turning toward the first initial position from the first turning 
position. Therefore, the second conversion means 102 is constituted by the spherical 
body 66 and the inclination surface 63c, and the second turn prohibition means 1 12 is 
constituted by the second conversion means 102 and the first coiled spring 65. 

The inclination surface 63d of the first engagement recess 63B converts the 
biasing force of the first coiled spring 65 into a turn biasing force. This turn biasing force 
prohibits the spherical body 66 from moving in the direction as indicated by the arrow X 
of FIG. 35, thereby stopping the hinge main body 5 in the first turning position, when the 
hinge main body 5 tends to move beyond the first turning position in case the hinge main 
body 5 is to be turned toward the first turning position from the first initial position about 
the first turning axis LI . The second stop means 122 is constituted by the first coiled 
spring 65, the spherical body 66 and the inclination surface 63d. 

As shown in FIGS. 33 and 34, the second engagement recess 73A includes 
inclination surfaces 73a, 73b having a rising gradients rising toward the opposite end 
edges in the peripheral direction about the second turning axis L2 from the central part of 
the recess 73 A. As shown in FIG. 33, the inclination surfaces 73a, 73b are arranged 
such that when the reception case 3 is located in the second initial position, the spherical 
body 76 biased by the second coiled spring 75 is simultaneously press contacted with the 
inclination surfaces 73a, 73b. By this, the reception section 3 is held in the second initial 
position as long as no force acts on the reception section 3. 

The inclination surface 73a of the second engagement recess 73A converts the 
biasing force of the second coiled spring 75 into a turn biasing force. This turn biasing 
force prohibits the second turnable member 73 from turning in the direction as indicated 
by the arrow X of FIG. 33, when the reception case 3 tends to turn toward the second 
turning position from the second initial position about the second turning axis L2, 
thereby the turn biasing force acts as a turn prohibiting force for prohibiting the reception 
case 3 from turning toward the second turning position from the second initial position. 
Therefore, the third conversion means 103 is constituted by the spherical body 76 and the 
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inclination surface 73a, and the third turn prohibition means 1 13 is constituted by the 
third conversion means 103 and the second coiled spring 75. 

The inclination surface 73b of the second engagement recess 73 A converts the 
biasing force of the second coiled spring 75 into a turn biasing force. This turn biasing 
force prohibits the second turnable member 73 from moving in the direction as indicated 
by the arrow Y of FIG. 33 in accordance with the turning operation of the reception case 
3, thereby stopping the reception case 3 in the second initial position, when the reception 
case 3 tends to move beyond the second initial position in case the reception case 3 is to 
be turned toward the second initial position from the second turning position. Therefore, 
the third stop means 123 is constituted by the second coiled spring 75, the inclination 
surface 73b and the spherical body 76. 

As shown in FIGS. 33 and 34, the second engagement recess 73B includes 
inclination surfaces 73c, 73d having rising gradients rising toward the opposite end edges 
in the peripheral direction about the second turning axis L2 from the central part of the 
recess 73B. As shown in FIG. 34, the inclination surfaces 73c, 73d are arranged such 
that when the reception case 3 is located in the second turning position, the spherical 
body 76 biased by the second coiled spring 75 is simultaneously press contacted with the 
inclination surfaces 73c, 73d. By this, the reception section 3 is held in the second 
turning position as long as no force acts on the reception section 3. 

The inclination surface 73c of the second engagement recess 73B converts the 
biasing force of the second coiled spring 75 into a turn biasing force. This turn biasing 
force prohibits the second turnable member 73 from turning in the direction as indicated 
by the arrow X of FIG. 33, when the reception case 3 tends to turn toward the second 
initial position from the second turning position about the second turning axis L2, 
thereby the turn biasing force acts as a turn prohibiting force for prohibiting the reception 
case 3 from turning toward the second initial position from the second turning position. 
Therefore, the fourth conversion means 104 is constituted by the spherical body 76 and 
the inclination surface 73c, and the fourth turn prohibition means 1 14 is constituted by 
the fourth conversion means 104 and the second coiled spring 75. 
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The inclination surface 73d of the second engagement recess 73B converts the 
biasing force of the second coiled spring 75 into a turn biasing force. This turn biasing 
force prohibits the second turnable member 73 from turning in the direction as indicated 
by the arrow X of FIG. 34 when the reception case 3 tends to turn beyond the second 
turning position in case the reception case 3 is to be turned toward the second turning 
position from the second initial position, thereby the turn biasing force prohibits the 
reception case 3 from turning beyond the second turning position and stops the reception 
case 3 in the second turning position. Therefore, the fourth stop means 124 is constituted 
by the second coiled spring 75, the inclination surface 73d and the spherical body 76. 

Next, the turn prohibiting force and the stopping force of the respective means 
111 through 114 and 121 through 124 are compared. Presume that the reception case 3 is 
located in the folding position. That is, presume that the hinge main body 5 is located in 
the first initial position and the reception case 3 is located in the second initial position. 
When it is attempted to turn the reception case 3 toward the intermediate position from 
the folding position, the first turn prohibition means 111 prohibits the hinge main body 5 
from turning toward the first turning position from the first initial position, and the third 
turn prohibition means 113 prohibits the reception case 3 from turning toward the second 
turning position from the second initial position. In case the inclination angle of the 
inclination surface 63a of the first engagement recess 63A which constitutes a part of the 
first turn prohibition means 1 1 1 is represented by a 1 (see FIG. 32) and the inclination 
angle of the inclination surface 73a of the second engagement recess 73A which 
constitutes a part of the third turn prohibition means 1 13, by j3 1 (see FIG. 16), 
respectively, the following expression can be established. 

al > 0 1 

Accordingly, when the turn prohibiting force of the first turn prohibition means is 
compared with the turn prohibiting force of the third turn prohibition means 113, the 
former is larger than the latter. Thus, when it is attempted to turn the reception case 3 
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located in the folding position toward the intermediate position, the hinge main body 5 is 
held in the first initial position and the reception case 3 is turned toward the second 
turning position from the second initial position against the turn biasing force of the third 
turn biasing means 113. 

In case the reception case 3 is located in the intermediate position, that is, in case 
the hinge main body 5 is located in the first initial position and the reception case 3 is 
located in the second turning position, when it is attempted to turn the reception case 3 
toward the transmission position from the intermediate position, the first turn prohibition 
means 1 1 1 prevents the hinge main body 5 from turning toward the first turning position 
from the first initial position and the fourth stop means prohibits the reception case 3 
from turning beyond the second turning position. In case the inclination angle of the 
inclination surface 73d of the second engagement recess 73B which constitutes a part of 
the fourth stop means 10D is represented by j3 2 (see FIG. 16), the following expression 
can be established. 

al< 132 

Accordingly, when the turn prohibiting force of the first turn prohibition means 1 1 1 is 
compared with the turn prohibiting force of the fourth stop means 124, the latter is larger 
than the former. Thus, when the reception case 3 located in the intermediate position is 
turned toward the transmission position, the reception case 3 is prohibited from turning 
beyond the second turning position with respect to the hinge main body 5 and held in the 
stopped state in the second turning position. On the other hand, the hinge main body 5 is 
turned toward the first turning position from the first initial position against the turn 
prohibiting force of the first turn prohibition means 111. 

In case the reception case 3 is located in the transmission position, the reception 
case 3 is located in the first turning position with respect to the hinge main body 5 and 
the hinge main body 5 is located in the second turning position. In that state, when it is 
attempted to turn the reception case 3 toward the intermediate position from the 
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transmission position, the second turn prohibition means 1 12 prohibits the spherical body 
66 from moving in the direction as indicated by the arrow Y of FIG. 1 8 and thus, 
prohibits the hinge main body 5 from turning toward the first initial position from the 
first turning position. Simultaneous with this, the fourth turn prohibition means 1 14 
prohibits the second turnable member 73 from turning in the direction as indicated by the 
arrow X of FIG. 34, and thus, prohibits the reception case 3 from turning toward the 
second initial position from the second turning position. In case the inclination angle of 
the inclination surface 63c of the first engagement recess 63B which constitutes a part of 
the second turn prohibition means 9B is represented by a 2 (see FIG. 32), and the 
inclination angle of the inclination surface 73c of the second engagement recess 73B 
which constitutes a part of the fourth turn prohibition means 1 14, by j3 3 (see FIG. 33), 
respectively, the following expression can be established. 



a2< 03 



Accordingly, when the turn prohibiting force of the second turn prohibition means 1 12 is 
compared with the turn prohibiting force of the fourth turn prohibition means 114, the 
latter is larger than the former. Thus, when the reception case 3 located in the 
transmission position is turned toward the intermediate position, the reception case 3 is 
held in the stopped state in the second turning position and the hinge main body 5 is 
turned toward the first initial position from the first turning position. 

When the reception case 3 is located in the intermediate position, the hinge main 
body 5 is located in the first initial position and the reception case 3 is located in the 
second turning position with respect to the hinge main body 5. In that state, when it is 
attempted to turn the reception case 3 toward the folding position from the intermediate 
position, the first stop means 121 prohibits the spherical body 66 from moving in the 
direction as indicated by the arrow Y of FIG. 32 and prohibits the hinge main body 5 
from turning beyond the first initial position. Simultaneous with this, the fourth turn 
prohibition means 114 prohibits the second turnable member 73 from turning in the 
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direction as indicated by the arrow Y of FIG. 34 and prohibits the reception case 3 from 
turning toward the second initial position from the second turning position. In case the 
inclination angle of the inclination surface 63b of the first engagement recess 63 A which 
constitutes a part of the first stop means 121 is represented by a 3 (see FIG. 32), the 
following expression can be established. 

a3 > 33 

Accordingly, when the stopping force of the first stop means 121 is compared with the 
turn prohibiting force of the fourth turn prohibition means 114, the former is larger than 
the latter. Thus, when the reception case 3 located in the intermediate position is turned 
toward the folding position, the hinge main body 5 is held in the stopped state in the first 
initial position and the reception case 3 is turned toward the second initial position from 
the second turning position. 

The angle a 3 is set to be same as the angle j3 2. In case the inclination angle of 
the inclination surface 63d of the first engagement recess 63B which constitutes a part of 
the second stop means 122 is represented by a 4 (see FIG. 32) and the inclination angle 
of the inclination surface 73b of the second engagement recess 73A which constitutes a 
part of the third stop means 123, by j3 4 (see FIG. 33), respectively, the following 
expression can be established. 

a4=j34=a3(=/3 2) 

In the portable cellular telephone set 1 constructed in the manner as mentioned 
above, presume that the reception case 3 is located in the folding position. In that state, 
as shown in FIG. 32, the spherical body 66 is in contact with the inclination surfaces 63a, 
63b of the first engagement recess 63 A, and as shown in FIG. 33, the spherical body 76 is 
in contact with the inclination surfaces 73a, 73b of the second engagement recess 73 A. 
When the reception case 3 is turned toward the transmission position, the hinge main 
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body 5 is held in the stopped state in the first initial position and the reception case 3 is 
turned toward the second turning position from the second initial position against the turn 
biasing force of the third turn prohibition means 113. When the reception case 3 is 
moved by a predetermined angle (for example, 10 degrees) from the second initial 
position, the spherical body 76 is escaped from the second engagement recess 73A. Then, 
the spherical body 76 is contacted with the confronting surface of the second turnable 
member 73 with the second movable member 74. This confronting surface is a plane 
orthogonal to the second turning axis L2. Therefore, a frictional resistance in 
correspondence with the biasing force of the coiled spring 75 is generated between the 
confronting surface and the spherical body 76. By this frictional resistance, the reception 
case 3 can be stopped in an optional position within a range after the spherical body 76 is 
escaped from the second engagement recess 73A until the spherical body 76 is entered 
into the second engagement recess 73B. 

When the reception case 3 reaches a position which is located before the 
intermediate position by a predetermined angle (for example, 10 degrees), the spherical 
body 76 is contacted with the inclination surface 73c of the second engagement recess 
73B. Then, the reception case 3 is automatically turned to the intermediate position 
(second turning position) by the biasing force of the fourth turn prohibition means 114. 
When the reception case 3 reaches the intermediate position, the spherical body 76 is 
abutted with the inclination surface 73d and stopped and the reception case 3 is stopped 
in the intermediate position. At that time, as shown in FIG. 32, the spherical body 66 is 
already contacted with the inclination surfaces 63a, 63b of the first engagement recess 
63 A, and as shown in FIG. 34, the spherical body 76 is already contacted with the 
inclination surfaces 73c, 73d of the second engagement recess 73B. 

In case the reception case 3 is to be turned toward the transmission position from 
the intermediate position, the reception case 3 is held in the stopped state in the second 
turning position and the hinge main body 5 is turned toward the first turning position 
from the first initial position against the biasing force of the first turn prohibition means 
111. When the hinge main body 5 is turned by a predetermined angle from the first 
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initial position, the spherical body 66 is escaped from the first engagement recess 63A 
and contacted with the confronting surface of the first turnable member 63 with the first 
movable member 64. This confronting surface is a plane orthogonal to the first turning 
axis LI. Therefore, a frictional resistance in correspondence with the biasing force of the 
coiled spring 65 is generated between the confronting surface and the spherical body 66. 
By this frictional resistance, the reception case 3 can be stopped in an optional position 
within a range after the spherical body 66 is escaped from the first engagement recess 
63 A until the spherical body 66 is entered into the first engagement recess 63B. 

When the reception case 3 reaches a position which is located before the 
transmission position by a predetermined angle (for example, 10 degrees), in other words, 
when the hinge main body 5 reaches a position which is located before the first turning 
position by a predetermined angle, the spherical body 66 is contacted with the inclination 
surface 63c of the first engagement recess 63B. Then, the hinge main body 5 is 
automatically turned to the first turning position by the biasing force of the second turn 
prohibition means 112. In accompany therewith, the reception case 3 is turned to the 
transmission position. When the reception case 3 reaches the transmission position, the 
spherical body 66 is abutted with the inclination surface 63d and stopped, and the 
reception case 3 is stopped in the transmission position. At that time, as shown in FIGS. 
35 and 34, the spherical body 66 is already contacted with the inclination surfaces 63c, 
63d of the first engagement recess 63B and the spherical body 76 is already contacted 
with the inclination surfaces 73c, 73d of the second engagement recess 73b. 

The reception case 3 stopped in the transmission position can be further turned 
beyond the transmission position against the biasing force of the second stop means 122 
or fourth stop means 124. However, when the reception case 3 is turned by a small angle 
beyond the transmission position, one end part of the reception case 3 is abutted with one 
end part of the transmission case 2 and stopped immediately, thereby the reception case 3 
is unable to turn any further in that direction. The position where the reception case 3 is 
abutted with the transmission case 2 may be arranged as a transmission position. In that 
case, it is desirable to arrange such that when the reception case 3 reaches the 
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transmission position, the spherical body 66 is located in a position which is located 
immediately before the body 66 is abutted with the inclination surface 63d, and that the 
reception case 3 is held in the abutted state (the state where the reception case 3 is located 
in the transmission position) with the transmission case 2 by the biasing force of the 
second turn prohibition means 112. 

In case the reception case 3 is to be turned toward the intermediate position from 
the transmission position, the reception case 3 is held in the stopped state in the second 
turning position and the hinge main body 5 is turned toward the first initial position from 
the first turning position against the biasing force of the second turn prohibition means 
1 12. When the hinge main body 5 is turned to a position which is located before the first 
initial position by a predetermined angle (for example, 10 degrees), the spherical body 66 
is contacted with the inclination surface 73a of the first engagement recess 63A. As a 
result, the hinge main body 5 is automatically turned to the first initial position by the 
turn biasing force of the first turn prohibition means 111. The hinge main body 5 
reached the first initial position is stopped in the intermediate position since the spherical 
body 66 is abutted with the inclination surface 63b of the first engagement recess 63 A 
and stopped. When the hinge main body 5 is turned to the first initial position from the 
first turning position and stopped, the reception case 3, which is turned in unison with the 
hinge main body 5, is turned to the intermediate position from the transmission position 
and stopped in the intermediate position. When the hinge main body 5 is located within a 
predetermined range between the first turning position and the first initial position but 
excluding the opposite ends, the reception case 3 can be stopped in an optional position 
by the frictional resistance acting between the spherical body 66 and the first turnable 
member 63 as in the above-mentioned case. 

In case the reception case 3 is to be turned toward the folding position from the 
intermediate position, the hinge main body 5 is held in the stopped state in the first initial 
position and the reception case 3 is turned toward the second initial position from the 
second turning position against the turn biasing force of the fourth turn prohibition means 
114, When the spherical body 76 reaches a position which is located before the second 
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initial position by a predetermined angle (for example, 10 degrees), the spherical body 76 
is contacted with the inclination surface 73a of the second engagement recess 73A. As a 
result, the reception case 3 is automatically turned to the second initial position by the 
turn biasing force of the third turn prohibition means 113. When the reception case 3 is 
turned to the second initial position, the spherical body 76 is abutted with the inclination 
surface 73b of the first engagement recess 73A. By this, the reception case 3 is stopped. 
At that time, the reception case 3 already reaches the folding position. By this, the 
portable cellular telephone set 1 is returned to the original state. 

The reception case 3 located in the folding position can be further turned beyond 
the turn biasing force of the first stop means 121 or third stop means 123. However, 
when the reception case 3 is turned by a small angle beyond the folding position, the 
front surface 3 a of the reception case 3 is immediately abutted with the front surface 2a 
of the transmission case 2 and stopped, thereby the reception case 3 is unable to turn any 
further in that direction. The position where the reception case 3 is abutted with the 
transmission case 2 may be arranged as the folding position. In that case, it is desirable 
to arrange such that when the reception case 3 reaches the folding position, the spherical 
body 76 is located in a position immediately before the spherical body 76 is abutted with 
the inclination surface 73b, and that the reception case 3 is held in the abutted state (the 
state located in the folding position) with the transmission case 2 by the biasing force of 
the third turn prohibition means 113. 

As mentioned above, although the transmission case 2 and the reception case 3 
are turnably connected to each other through the two-axis hinge apparatus 4 in this 
embodiment, the turning order between the reception case 3 and the hinge main body 5 
can be made normally constant. Accordingly, the user of the portable cellular telephone 
set 1 can be prevented from getting a sense of uncomfortability. 

Other modes according to the present invention will now be described. In the 
modes to be described hereinafter, the turning order between the reception case 3 and the 
hinge main body 5 is changed. 
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In a third mode of the present invention, when the reception case 3 is turned up to 
the transmission position from the folding position via the intermediate position; first, the 
hinge main body 5 is turned to the first turning position from the first initial position so 
that the reception case 3 is turned to the intermediate position and thereafter, the 
reception case 3 is turned to the second turning position from the second initial position 
so that the reception case 3 is turned to the transmission position. The turning order 
between the reception case 3 and the hinge main body 5 during the time the reception 
case 3 is turned to the folding position from the transmission position is same as in the 
above-mentioned embodiments. 

In order to turn the hinge main body 5 to the first turning position from the first 
initial position with the reception case 3 held in the stopped state in the second initial 
position, thereby turning the reception case 3 to the intermediate position, the following 
expression is employed between the inclination angle a 1 of the inclination surface 63a 
of the first engagement recess 63 A which constitutes a part of the first turn prohibition 
means 1 1 1 and the inclination angle j3 1 of the inclination surface 73a of the second 
engagement recess 73 A which constitutes a part of the third turn prohibition means 113. 

al< J31 

As a result, the turn prohibiting force (turn biasing force) of the third turn prohibition 
means 1 13 is larger than the turn prohibiting force of the first turn prohibition means 111. 
Accordingly, at the time the reception case 3 is turned to the intermediate position from 
the folding position, the reception case 3 is held in the stopped state with respect to the 
hinge main body 5 and the hinge main body 5 is turned to the first turning position from 
the first initial position. 

At the time the reception case 3 is turned to the transmission position from the 
intermediate position, the hinge main body 5 is held in the stopped state in the first 
turning position and the reception case 3 is turned to the second turning position from the 
second initial position. In order to realize such turning order, the inclination angle a 4 of 
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the inclination surface 63d of the first engagement recess 63B is set to be larger than the 
inclination angle j3 1 of the inclination surface 73a of the second engagement recess 73 A. 
As a result, the turn stopping force of the second stop means 122 is larger than the turn 
prohibiting force of the third turn prohibition means 113. Therefore, at the time the 
reception case 3 is turned to the transmission position from the intermediate position, the 
hinge main body 5 is held in the stopped state and the reception case 3 is turned. 

In the fourth mode of the present invention, contrary to the third mode, in case the 
reception case 3 is to be turned to the transmission position from the folding position, as 
in the second mode, the hinge main body 5 is turned to the first turning position from the 
first initial position after the reception case 3 is turned to the second turning position 
from the second initial position. However, in case the reception case 3 is to be turned to 
the folding position from the transmission position, the hinge main body 5 is turned to the 
first initial position from the first turning position after the reception case 3 is turned to 
the first turning position from the second turning position. 

In order to realize such turning order as the reception case 3 first and then the 
hinge main body 5 at the time the reception case 3 is turned to the folding position from 
the transmission position, first, the expression a 2 > j3 3 is employed. The employment 
of such angular relationship enables to make the turn prohibiting force (turn biasing 
force) of the second turn prohibition means 112 larger than the turn prohibiting force of 
the fourth turn prohibition means 114. Accordingly, at the time the reception case 3 is 
turned toward the intermediate position from the transmission position, the hinge main 
body 5 is held in the stopped state in the first turning position and the reception case 3 is 
turned to the second initial position from the second turning position. 

In order to realize such turning order as the hinge main body 5 first and then the 
reception case 3 at the time the reception case 3 is turned to the folding position from the 
intermediate position, the expression a 2 < j3 4 is employed. The employment of such 
angular relationship enables to make the turn stopping force (turn biasing force) of the 
third turn stop means 123 larger than the turn prohibiting force (turn biasing force) of the 
second turn prohibition means 1 12. Accordingly, at the time the reception case 3 is 
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turned to the folding position from the intermediate position, the reception case 3 is held 
in the stopped state in the second initial position and the hinge main body 5 is turned to 
the first initial position from the intermediate position. 

The turning order between the reception case 3 and the hinge main body 5 can be 
made entirely reversed to the turning order in the second mode. In that case, the hinge 
main body 5 is turned to the first turning position from the first initial position thereby 
allowing the reception case 3 to turn to the intermediate position from the folding 
position, and thereafter, the reception case 3 is turned to the second turning position from 
the second initial position thereby allowing the reception case 3 to turn to the 
transmission position from the intermediate position. In contrast with this, in case the 
reception case 3 is to be turned to the folding position from the transmission position, the 
hinge main body 5 is turned to the first initial position from the first turning position after 
the reception case 3 is turned to the second initial position from the second turning 
position thereby allowing the reception case 3 to turn to the folding position from the 
transmission position via the intermediate position. 

It should be noted that the second through fifth modes of the present invention are 
not limited to the above-mentioned embodiments but many changes and modifications 
can be made in accordance with necessity without departing from the spirit of the 
invention. 

For example, instead of the respective inclination surfaces 63b, 63d, 73b, 73d 
each of which constitutes a part of the corresponding first through fourth stop means 121 
through 124, a plane parallel to the first and second turning axes LI, L2 may be 
employed. 

Moreover, the first and second fixing members 61,71 may be integrally formed 
with the hinge main body 5. In that case, the first and second movable members 64, 74 
are movably but non-turnably disposed at the hinge main body 5. 



INDUSTRIAL APPLICABILITY 
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The present invention can be utilized as a connecting apparatus or a two-hinge 
apparatus for turnably connecting a transmission case and a reception case of a portable 
cellular telephone set or a main body case and a display case of a notebook type personal 
computer. 



